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Abstract 



The present invention relates to bicyclic heterocycles of 
general formula 




wherein 

Ra to Rd and X are defined as in claim 1, the tautomeirs, 
stereoisomers and. salts thereof, particularly the physiologi- 
cally acceptable salts thereof with inorganic or organic acids 
15 or bases which have valuable pharmacological properties, in 
particular an inhibitory effect on signal transduction 
mediated by tyrosine kinases, their use in the treatment of 
diseases, especially tumoral diseases and diseases of the 
lungs and airways, and the preparation thereof. 



^ CA 02417652 2003-01-28 

Boehringer Ingelheim Pharma KG Case 5/1306- FL 

D- 55216 Ingelheitn/Rhein Foreign filing text 

73892fft 

Bicyclic heterocycles, pharmaceutical compositions containing 
these compounds, their use and processes for preparing them 
5 

The present invention relates to bicyclic heterocycles of 
general formula 




the tautomers, the stereoisomers and the salts thereof, 
particularly the physiologically acceptable salts thereof with 
inorganic or organic acids or bases which have valuable 
15 pharmacological properties, particularly an inhibitory effect 
on signal transduction mediated by tyrosine kinases, the use 
thereof for treating diseases, particularly tumoral diseases, 
diseases of the lungs and respiratory tract, and the 
preparation thereof. 

20 

In the above general formula I 

X denotes a methyne group substituted by a cyano group or a 
nitrogen atom, 

25 

denotes a hydrogen atom or a methyl group, 

denotes a phenyl, benzyl or 1-phenylethyl group, wherein the 
phenyl nucleus in each case is substituted by the groups to 
30 R3, where 



Ri and R^, which may be identical or different, each denote 
a hydrogen, fluorine, chlorine, bromine or iodine atom. 
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a methyl, ethyl, hydroxy, methoxy, ethoxy, amino, cyano, 
vinyl or ethynyl group, 

an aryl, aryloxy, arylmethyl or arylmethoxy group, 

a methyl or methoxy group substituted by 1 to 3 fluorine 
atoms or ' 

Ri together with R2, if they are bound to adjacent carbon 
atoms, denotes a. -CH=CH-CH=CH, -CH=CH-NH or -CH=N-NH group 
and 

R3 denotes a hydrogen, fluorine, chlorine or bromine atom, 

one of the groups R^. or R^^ denotes an -A-B group and 

the other group R^ or R^ denotes a -C-D group, where 

A denotes a C^.g-alkylene group, a -O-C^.g-^lkylene group, 
where the alkylene moiety is linked to the group B, or an 
oxygen atom, while this may not be linked to a nitrogen 
atom of the group B, and 

B denotes a pyrrolidine group wherein the two hydrogen 
atoms in the 2 position are replaced by a group E, wherein . 

E represents a -CHj-O-CO-CHj, -CHaCH^-O-CO, 
-CH2-O-CO-CH2CH2, -CH2CH2-O-CO-CH2 or -CH2CH2CH2-O-CO- 
bridge optionally substituted by one or two C^.a-^lkyl 
groups , 

a pyrrol idino group wherein the two hydrogen atoms in the 
3 position are replaced by a group F wherein 

F denotes an -O-CO-CHjCHj, -CHj-O-CO-CHj, -CHjCHj-O-CO, 
-O-CO-CH2CH2CH2, -CHj-O'CO-CHjCHj, -CHaCHj-O-CO-CHa, 
-CH2CH2CH2-O-CO, -O-CO-CHj-NR^-CHj, -CH2-O-CO-CH2-NR4, 



CA 02417652 2003-01-28 



- 3 - 

-O-CO-CH2-O-CH2 or -CH2-O-CO-CH2-O- bridge optionally 
substituted by one or two Ci.j-alkyl groups, where 
denotes a hydrogen atom or a C^.^-alkyl group, 

a piperidino or hexahydroazepino group, wherein the two 
hydrogen atoms in the 2 position are replaced by a group E, 
where E is as hereinbefore defined, 

a piperidino or hexahydroazepino group, wherein in each 
case the two hydrogen atoms in the 3 position or in the 4 
position are replaced by a group F, where F is as 
hereinbefore defined, 

a piperazino or 4- (Ci_4-alkyl) -piperazino group, wherein the 
two hydrogen atoms in the 2 position or in the 3 position 
of the piperazino ring are replaced by a group E, where E 
is as hereinbefore defined, 

a pyrrolidine or piperidino group, wherein two neighbouring 
hydrogen atoms are replaced by a -O-CO-CHj, -CHj-O-CO, 
-O-CO-CH2CH2, -CH2-O-CO-CH2, -CHaCHj-O-CO, -O-CO-CH2-NR4 or 
-O-CO-CHj-O- bridge optionally substituted by one or two 
Cj.j-alkyl groups, where 

R4 is as hereinbefore defined and the heteroatoms of the 
abovementioned bridges are not bound to the 2 or 5 
position of the pyrrolidine ring and are not bound to the 
2 or 6 position of the piperidino ring, 

a piperazino or 4- (Ci.4-alkyl) -piperazino group, wherein a 
hydrogen atom in the 2 position together with a hydrogen 
atom in the 3 position of the piperazino ring are replaced 
by a -CH2--O-CO-CH2 or -CHaCHj-O-CO- bridge optionally 
substituted by one or two C^.a^^^^yl groups, 

a piperazino group wherein a hydrogen atom in the 3 
position together with the hydrogen atom in the 4 position 
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are replaced by a -CO-O-CHjCHj or -CH2-O-CO-CH2- bridge 
optionally substituted by one or two C^.j-alkyl groups, 
where in each case the left-hand end of the abovementioned 
bridges is bound to the 3 position of the piperazino ring, 

a pyrrolidino, piperidino or hexahydroazepino group 
substituted by the group R5 wherein 

R5 represents a 2-oxo-tetrahydrofuranyl , 2-oxo-tetra- 
hydropyranyl , 2-oxo-l , 4-dioxanyl or 2-oxo-4- (C^.^-alkyl) - 
morpholinyl group optionally substituted by one or two 
Ci.2-alkyl groups, 

a pyrrolidino group substituted in the 3 position by a 
2'-oxo-morpholino group, while the 2-oxo-morpholino group 
may be substituted by one or two C^.a-alkyl groups, 

a piperidino or hexahydroazepino group substituted in the 3 
or 4 position by a 2-oxo-raorpholino group, while the 2-oxo- 
morpholino group may be substituted by one or two C^.j-alkyl 
groups , 

a 4- (Ci.4-alkyl) -piperazino or 4- (Ci.4-alkyl) -homopiperazino 
group substituted at a cyclic carbon atom by R5, wherein Rg 
is as hereinbefore defined, 

a piperazino or homopiperazino group substituted in the 4 
position by the group Rg, wherein 

Rfi represents a 2-oxo-tetrahydrofuran-3-yl, 2-oxor 
tetrahydrofuran-4-yl , 2-oxo-tetrahydropyran-3-yl, 2-oxo- 
tetrahydropyran-4-yl or 2-oxo-tetrahydropyran-5-yl group 
optionally substituted by one or two Ci.2-alkyl groups, 

a pyrrolidino group substituted in the 3 position by an 
(R^NRg) , RgO, RgS, RgSO or RgSOj group, where R^ and Rg are as 
hereinbefore defined, 
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a piperidino or hexahydroazepino group substituted in the 3 
or 4 position by an (R^NRJ , R^O, RgS, R^SO or R^SO^ group, 
wherein R^ and Rg are as hereinbefore defined, 

a pyrrol idino, piperidino or hexahydroazepino group 
substituted by an Rs-C^.^-alkyl, (R4NR5) -C^.^-alkyl, 
RfiO-Ci.^-alkyl, RgS-Ci_4-alkyl, RgSO-C^.^-alkyl, RgSOa-Ci.^-alkyl 
or R^NRg-CO group, wherein R^ to R^ are as hereinbefore 
defined, / 

a pyrrolidino group substituted in the 3 position by an 
R5-CO-NR4, Rs-Ci.^-alkylene-CONR^, {R4NR6) -C^.^-alkylene-CONR^, 
R60-Ci.4-alkylene-C0NR4, R6S-Ci,4-alkylene-CONR4, 
RgSO - C1.4 - alky lene - CONR4 , RgSOa - C^.^ - alky lene - CONR4 , 2 - 0x0 - 
morphol ino - C^.^ - al kylene - CONR4 , R5 - C^.^ - alky 1 ene - Y or 
C2.4-alkyl-Y group, where the C2.4-alkyl moiety of the 
C2.4-alkyl-Y group in each case is substituted from position 
2 by an (R4NRg) , RgO, RgS, RgSO or RgSOj group and the 2-oxo- 
morpholino moiety may be substituted by one or two 
Cj.j-alkyl groups, wherein 

R4 to Rg are as hereinbefore defined and 

Y represents an oxygen or sulphur atom, an iraino, 
N- (Ci.4-alkyl) -imino, sulphinyl or sulphonyl group, 

a piperidino or hexahydroazepino group substituted in the 3 
or 4 position by an R5-CO-NR4, R5-Ci.4-alkylene-CONR4, 
(R4NRg) -Ci.4-alkylene-CONR^, RgO-Ci.4-alkylene-CONR4, 
RgS - C1.4 - alkyl ene - CONR^ , RgSO- 0^.4 -a Ikylene - CXDNR^ , 
R6SO2-Ci.4-alkylene-C0NR4, 2-oxo-morpholino-Ci.4-alkylene- 
CONR4, R5-Ci.4-alkylene^Y or Cj^^-alkyl-Y group, wherein 

Y is as hereinbefore defined, the 2 -0x0 -morphol ino moiety 
may be substituted by one or two C^.j-alkyl groups and the 
C2.4-alkyl moiety of the C2.4-alkyl~Y group is substituted 



CA 02417652 2003-01-28 



- 6 - 

in each case from position 2 by an (R^NRJ , Rfi, RgS, R^SO 
or RgSOj group, where R4 to Rg are as hereinbefore 
defined, 

a 4- (Ci_4-alkyl) -piperazino or 4- (Ci.4-alkyl) -homopiperazino 
group substituted at a cyclic carbon atom by an 
R5-Ci.,-al)cyl, (R4NRS) -Ci.4-alkyl, RgO-Ci.^-alkyl, RgS-Cj.^-alkyl, 
RgS0-Ci,4-alkyl, RgSOs-C^.^-alkyl or R^NRg-CO group, wherein R^ 
to Rg are as hereinbefore defined, 

a piperazino or homopiperazino group substituted in the 4 
position by an R^-C^.^-alkyl, R5-CO, Rs-C^.^-alkylene-CO, 
(R^NRJ -Ci^^-alkylene-CO, RgO-C^.^-alkylene-CO, 
RgS-Ci.4-alkylene-C0, R^SO-Ci.^-alkylene-CO or 
RfiSOa-CL^-alkylene-CO group, wherein R4 to R^ are as 
hereinbefore defined, 

a piperazino or homopiperazino group substituted in the 4 
position by a C^.^-alkyl group, wherein the Cj.^-alkyl group 
is substituted in each case from position 2 by an (R^NRg) , 
RgO, RgS, RgSO or RgSO^ group, where R4 and Rg are as 
hereinbefore defined, 

a pyrrolidino, piperidino or hexahydroazepino group 
substituted by a 2-oxo-morpholino-Ci.4-alkyl group, wherein 
the 2-oxp-raorpholino moiety may be substituted by one or 
two. Ci.2-alkyl groups, 

a pyrrolidino group substituted in the 3 position by a 
C2-4-alkyl-y group, wherein 

Y is as hereinbefore defined and the C2.4-alkyl moiety of 
the C2.4-alkyl-Y group is substituted in each case from 
position 2 by a 2-oxo-morpholino group optionally 
substituted by one or two C^.a-alkyl groups. 
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a piper idino or hexahydroazepino group substituted in the 3 
or 4 position by a C2-4-alkyl-Y group, wherein 

Y is as hereinbefore defined and the C2.4-alkyl moiety of 
the C2.4-alkyl-Y group is substituted in each case from 
position 2 by a 2-oxo-morpholino group optionally 
substituted by one or two C^.j-alkyl groups, 

a 4- {Ci.4-alkyl) -piperazino or 4- (C^.^-alkyl) -homopiperazino 
group substituted at a cyclic carbon atom by a 2-oxo- 
morphblino-Ci.4-alkyl group, wherein the 2-oxo-morpholino 
moiety may be substituted by one or two C^.j-alkyl groups, 

a piperazino or homopiperazino group substituted in the 4 
position by a 2-oxo-morpholino-Ci.4-alkylene-CO group, 
wherein the 2-oxo-morpholino moiety may be substituted by 
one or two C^.z-alkyl groups, 

a piperazino or homopiperazino group substituted in the 4 
position by a C2.4-alkyl group, wherein the C2.4-alkyl moiety 
is substituted in each case from position 2 by a 2-oxo- 
morpholino group optionally substituted by one or two 
C^.a-alkyl groups, 

a pyrrol idinyl or piper idinyl group substituted in the 1 
position by the group Rg, by an Rs-Ci.4-alkyl, R5-CO, 
R5-Ci.4-alkylene-C0, {R4NR6) -Ci.4-alkylene-C0, 
RgO-Ci.4-alkylene-CO, RgS-Ci.4-alkylene-C0, RgS0-Ci.4-alkylene- 
CO, RfiSOj-Ci.^-alkylene-CO. or 2-oxo-morpholino-Ci.4-alkylene- 
CO group, wherein 

R4 to Rg are as hereinbefore defined and the 2-6xo- 
morpholino moiety may be substituted by one. or two 
Ci.2-alkyl groups, 

a pyrrolidinyl or piperidinyl group substituted in the 1 
position by a C2.4-alkyl group, wherein the Ca-^-alkyl moiety 
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is substituted in each case from position 2 by an (R^NRg) , 
RgO, RgS, RgSO, RgSOj or 2 -oxo-morpholino group, where 

R^ and R^ are as hereinbefore defined and the 2 -oxo- 
morpholino moiety may be substituted by one or two 
Ci.2-alkyl groups, 

a pyrrol idin- 3 ~yl-NR^, piperidin-3-yl-NR^ or piperidin- 
4-yl-NR4 group substituted in each case at the cyclic 
nitrogen atom by the group R^, by an Rg-C^.^-alkyl, R5-CO, 
Rg-C^.^-alkylene-CO, (R^NRJ -C^.^-alkylene-CO, 

ReO-Ci^^-alkylene-CO, R^S-Ci.^-alkylene-CO, RgSO-Ci.^-alkylene- 
CO, RgSOa-Ci.^-alkylene-CO or 2-oxo-morpholino-Ci.4-alkylene- 
CO group, wherein 

R4 to Rg are as hereinbefore defined and the 2 -oxo- 
morpholino moiety may be ^Substituted by one or two 
Ci.j-alkyl groups, 

a pyrrolidin-B-yl-NR^, piperidin-3-yl-NR^ or piperidin- 
4-yl-NR4 group substituted in each case at the cyclic 
nitrogen atom by a C^.^-alkyl group, wherein the C2.4-alkyl 
moiety is substituted in each case from position 2 by an 
(R4NR5) , RgO, RgS, RgSO, R5SO2 or 2 -oxo-morpholino group, 
where 

R^ and R^ are as hereinbefore defined and the 2 -oxo- 
morpholino moiety may be substituted by one or two 
Ci.2-alkyl groups, 

a Rj-Cj.^-alkylene-NR^ group wherein R^ and Rg are as 
hereinbefore defined, or 

a Cj.^-alkyl-NR^ group wherein the C^.^-alkyl moiety is 
substituted in each case from position 2 by an (R^NRg) , RgO, 
RgS, RgSO, R5SO2 or 2 -oxo-morpholino group, where 
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R4 and Rg are as hereinbefore defined and the 2-oxo- 
morpholino moiety may be substituted by one or two 
Ci_2-alkyl groups / 

a 2-oxo-morpholin-4-yl group substituted by the group or 

by the group R7 and a Ci.^-alkyl group, 

where 

R7 represents a Cj.^-alkyl, hydroxy-C^.^-alkyl , C^.^-alkoxy- 
C^.^-alkyl, di^ {Ci.4-alkyl) -amino-C^.^-alkyl, pyrrolidino- 

- alkyl , piperidino - C^.^ - alkyl , morphol ino - C^.^ - alkyl , 
4- (Ci,4-alkyl) -piperazino-Ci.^-alkyl, C^.^-alkylsulphanyl- 

- alkyl , C1.4 - alkyl sulphinyl - C^.^ - alkyl , C^.^ - alkyl - 
sulphonyl -C1.4 -alkyl , cyano-Ci_4-alkyl , C^.^-alkoxycarbonyl - 
Ci .4 -alkyl , aminocarbonyl-Ci.^-alkyl , C^.^-alkyl -amino - 
carbonyl-Ci.4- alkyl, di- (Cj.^-alkyl) -aminocarbonyl- 
Ci^4^alkyl , pyrrol idinocarbonyl-Ci_4- alkyl , 
piperidinocarbonyl-Ci,4-alkyl, morpholinocarbonyl- 
Ci.4-alkyl or a 4- (Ci.4'-alkyl) -piperazinocarbonyl-Ci.4-alkyl 
group , 

a 2-oxo-morpholin-4-yl group substituted by two groups R7, 
where R7 is as hereinbefore defined and the two groups R7 
may be identical or different, 

a 2-oxo-morpholin-4-yl group wherein the two hydrogen atoms 
of a methylene group are replaced by a -(CHj)^, -CH2-Y-CH2, 
-CH2-Y-CH2-CH2, -CHjCHa-Y-CHjCHa or -CHjCHa" Y-CH2CH2CH2- bridge 
optionally substituted by one or two C^.j -alkyl groups, 
where 

Y is as hereinbefore definedi and 

m represents the number 2, 3, 4, 5 or 6, 

a 2-oxo-morpholin-4-yl group wherein a hydrogen atom in the 
5 position together with a hydrogen atom in the 6 position 
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is replaced by a -(CHs)^, -CHj-Y-CH^, -CH2-Y-CH2CH2 or 
-CH2-CH2-Y-CH2- bridge, where 

Y is as hereinbefore defined and 
n denotes the number 2, 3 or 4, 

or, if C together with D represents a group R^, it may also 
represent a 2-oxo-morpholin-4-yl group which may be 
substituted by 1 to 4 C^.j-alkyl groups, 

C denotes an -O-C^.g-alkylene group, where the alkylene 
moiety is linked to the group D, or an oxygen atom, while 
this may not be linked to a nitrogen atom of the group D, 
and 

D denotes an amino group substituted by 2 Ci.4-alkyl groups 
wherein the alkyl groups may be identical or different and 
each alkyl moiety may be substituted from position 2 by a 
Ci.4-alkoxy or di- (Ci_4-alkyl) -amino group or by a 4- to 7- 
membered alkyleneimino group, while in the abovementioned 
6- to 7 -membered alkyleneimino groups a methylene group in 
each case may be replaced in the 4 position by an oxygen or 
sulphur atom or by a sulphinyl, sulphonyl or N- (C^.^-alkyl) - 
iihino group, 

a 4- to 7~membered alkyleneimino group optionally 
substituted by 1 to 4 methyl groups, 

a 6- to 7-membered alkyleneimino group optionally 
substituted by 1 or 2 methyl groups where in each case a 
methylene group in the 4 position is replaced by an oxygen 
or sulphur atom, by a sulphinyl, sulphonyl or 
N- (C1.4- alkyl ) -imino group, 

an imidazolyl group optionally substituted by 1 to 3 methyl 
groups , 
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a Cs.^-cycloalkyl group wherein a methylene group is 
replaced by an oxygen or sulphur atom, by a sulphinyl, 
sulphonyl or N- (Cj^^-alkyl) -imino group, or 

C together with D denotes a hydrogen atom, 

a Ci.g-alkoxy group optionally substituted from position 2 
by a hydroxy or Ci.4-alkoxy group, 

a Cj.^-cycloalkoxy or Cj.^-cycloalkyl-Ci.^-alkoxy group, 

a tetrahydrof uran-3-yloxy, tetrahydropyran-3-yloxy, 
tetrahydropyran-4-yloxy, tetrahydrof uranylraethoxy or 
tetrahydropyranylmethoxy group, 

or a group R^, where 

denotes a Cj.g-alkoxy group which is substituted from . 
position 2 by a C^.^-cycloalkoxy or Cj.^-cycloalkyl- 
Ci.3-alkoxy group, 

a C^.^-cycloalkoxy or Cj.^-cycloalkyl-Ci.g-alkoxy group, 
wherein the cycloalkyl moiety is substituted in each case 
by a Ci.4-alkyl, Ci.4-alkoxy, di- (0^.4 -alkyl) -amino, 
pyrrol idino, piperidino, morpholino, piperazino, 
N- (C^.j-alkyl) -piperazino, Ci.4-alkoxy-Ci.2-alkyl , 
di- (Ci.4-alkyl) -amino-C^.j-alkyl , pyrrolidino-Cj.a-alkyl, 
piperidino-Ci.2*alkyl, morpholino-C^.j-alkyl, piperazino- 
Ci.j-alkyl or N- (C^.j-alkyl) -piperazino-C^.a-alkyl group,, 
where the abovementioned cycloalkyl moieties may 
additionally be substituted by a methyl or ethyl group, 

while, unless stated otherwise, the aryl moieties mentioned in 
the definition of the abovementioned groups denote a phenyl 
group which may be mono- or disubstituted by R' , while the 
substituents may be identical or different, and 
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R' represents a fluorine, chlorine, bromine or iodine atom, 
a Ci.a-alkyl, trif luoromethyl or C^.j-alkoxy group, or 

two groups R' , if they are bound to adjacent carbon atoms, 
5 together denote a C3_4-alkylene, methylenedioxy or 

l,3-butadien-i,4-ylene group. 

Preferred compounds of the above general fomula I are those 
wherein 

10 

X denotes a nitrogen atom, 

R^ denotes a hydrogen atom, 

15 Rb denotes a 1- phenyl ethyl, 3-methylphenyl, 3-chlorophenyl, 
3-bromophenyl or 3-chloro-4-f luorophenyl group, 

Rg denotes an -A-B group wherein 

20 A denotes a -OCH^CH^r -OCH^CHaCHa or -OCHaCHjCHjCHj group, 

where the alkylene moiety in each case is linked to the 
group B, and 

B denotes a piperidino group wherein the two hydrogen atoms 
25 in the 4 position are replaced by a -CH2-O-CO-CH2, 

-CH2CH2-O-CO, -CH2CH2-O-CO-CH2, -O-CO-CH3-NCH3-CH2 or 
-O-CO-CH2-O-CH2- bridge, 

a piperazino group wherein a hydrogen atom in the 3 
30 position together with the hydrogen atom in the 4 position 

are replaced by a -CO-O-CHj-CHj or -CH^-O-CO-CH^- bridge, 
where in each case the left-hand end of the abovementioned 
bridges is bound to the 3 position of the piperazino ring, 

35 a piperidino group which is substituted in the 4 position 

by a 2-oxo-morpholino or 2-oxo-morpholinomethyl group. 
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where the 2-oxo-morpholino moiety may be substituted in 
each case by one or two methyl groups, 

a piperazino group which is substituted in the 4 position 
by a 2-oxo-tetrahydrofuran"3-yl or 2-oxo-tetrahydrofuran- 
4-yl group, 

a piperidino group which is substituted in the 4 position 
by an R^S group, where 

Rg denotes a 2-oxo-tetrahydrofuran-3-yl or 2-oxo-tetra- 
hydrofuran-4-yl group, 

a piperazino group which is substituted in the 4 position 
15 by a 2-oxo-tetrahydrofuranylmethyl or 2-oxo- 

tetrahydrofuranylcarbonyl group, 

a piperazino group which is substituted in the 4 position 
.by a [2- (2-oxo-tetrahydrofuran-3-ylsulphenyl) ethyl] group, 

20 

a piperidin-4-yl group which is substituted in the 1 
position by a 2-oxo-tetrahydrofuran-3-yl or 2-oxo- 
tetrahydrofuran-4-yl group, 

25 a 2-oxo-morpholin-4-yl group which is substituted by a 

methoxymethyl or methoxyethyl group, 

a 2-oxo-morpholin-4-yl group wherein the two hydrogen atoms 
of a methylene group are replaced by a -CHjCHjCHaCHa, 
30 -CH2CH2CH2CH2CH2, -CH2-O-CH2CH2 or -CH2CH2-O-CH2CH2- bridge, 

and Rd represents a methoxy, cyclopropylmethoxy, 
tetrahydrofuran-3-yloxy, tetrahydropyran-3-yloxy, 
tetrahydropyran-4 -yloxy , tetrahydrof uranylmethoxy or 
35 tetrahydropyranylmethoxy group. 



the tautomers, stereoisomers and the salts thereof. 
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Other preferred compounds of the above general formula I are 
those wherein 

5 X denotes a nitrogen atom, 

denotes a. hydrogen atom, 

Rb denotes a 1 -phenyl ethyl, 3-methylphenyl, 3-chlorophenyl, 
10 3 -bromophenyl or 3-chloro-4-f luorophenyl group,. 

R^, denotes a methoxy, cyclopentyloxy, cyclopropylmethoxy, 
cyclopentylmethoxy , tetrahydrof uran-3 -yloxy , tetrahydropyran- 
3-yloxy, tetrahydropyran-4-yloxy, tetrahydrof urariylmethoxy or 
15 tetrahydropyranylmethoxy group and 

Rd denotes an -A-B group Wherein 

A denotes an -OCH2CH2, -OCHjCHjCHa or -OCH2CH2CH2CH2 group, 
20 where the alkylene moiety in each case is linked to the 

group B, and 

B denotes a piperidino group wherein the two hydrogen atoms 
in the 4 position are replaced by a -CH2-O-CO-CH2, 
25 -CH2CH2-O-CO, -CH2CH2-O-CO-CH2, -O-CXD-CHj-NCHa-CHj or 

-O-CO-CH2-O-CH2- bridge, 

a piperazino group wherein a hydrogen atom in the 3 
position together with the hydrogen atom in the 4 position 
30 are replaced by a --CO-O-CHj^CHa or -CHa-O-CO-CHj- bridge, 

where in each case the left-hand end of the abovementioned 
bridges is bound to the 3 position of the piperazino ring, 

a piperidino group which is substituted in the 4 position 
35 by a 2-oxo-raorpholino or 2-oxo-morpholinomethyl group, 

while the 2-oxo-mprpholino moiety may be substituted in 
each case by one or two methyl groups. 
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a piperazino group which is substituted in the 4 position 
by a 2-oxo-tetrahydrofuran-3-yl or 2-oxo-tetrahydrof uran- 
4-yl group, 

5 

a piperidino group which is substituted in the 4 position 
by an RgS group, where 

Rg represents a 2-oxo-tetrahydrofuran-3-yl or 2-oxo- 
10 tetrahydrofuran-4-yl group, 

a piperazino group which is substituted in the 4 position 
by a 2-oxo-tetrahydrofuranylmethyl or 2-oxo- 
tetrahydrofuranylcarbonyl group, 

15 

a piperazino group which is siibstituted in the 4 position 
by a [2- {2-oxo-tetrahydrofuran-3-ylsulphenyl)ethyl] group, 

a piperidin-4-yl group which is substituted in the 1 
20 position by a 2-oxo-tetrahydrofuran-3-yl or 2-oxo- 

tetrahydrofuran-4-yl group, 

a 2-oxo-morpholin-4-yl group which is substituted by a 
methoxymethyl or methoxyethyl group, 

25 

a 2-oxo-morpholin-4-yl group wherein the two hydrogen atoms 
of a methylene group are replaced by a -CHjCHjCHjCHj, 
-CH2CH2CH2CH2CH2, -CH2-O-CH2CH2 or -CH2CH2-O-CH2CH2- bridge, 

30 the tautomers, stereoisomers and the salts thereof. 

Most particularly preferred compounds of the above general 
formula I are thos^ wherein 

35 X denotes a nitrogen atom, 

denotes a hydrogen atom. 
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Rb denotes a 3-chloro-4-f luorophenyl group, 

Rc denotes a cyclopentyloxy, cyclopropylmethoxy, cyclopentyl- 
methoxy, tetrahydrofuran-3-yloxy or tetrahydrofuran-2-yl- 
methoxy group and 

Rj denotes an -A-B group wherein 

A denotes a -OCHjCHj group, where the alkylene moiety is 
linked to the group B, and 

B denotes a piperazino group wherein a hydrogen atom in the 
3 position together with the hydrogen atom in the 4 
position is replaced by a -CH2-O-CO-CH2- bridge, while the 
left-hand end of the abovementioned bridge is bound to the 
3 position of the piperazino ring, 

a piperazino group which is substituted in the 4 position 
by a 2-oxo-tetrahydrofuran-3-yl, 2-oxo-tetrahydrofuran- 
,4-yl-, 2-oxo-tetrahydrofuranylmethyl or 2-oxo- 
tetrahydrofuranylcarbonyl group, 

the tautoraers, stereoisomers and the salts thereof. 

The following are mentioned as examples of particularly 
preferred compounds: 

(1) 4- [ (3-chloro-4-f luorophenyl) amino] -6-cyclopentylmethoxy- 
7- {2- [4- {2-oxo-tetrahydrofuran-4-yl) -piperazin-l-yl] -ethoxy}- 
quinazoline, 

(2) 4- [ (3-chloro-4-f luorophenyl) amino] -6-cyclopentyloxy- 

7- {2- [4- (2-oxo-tetrahydrofuran-4-yl) -piperazin-l-yl] -ethoxy}- 
quinazoline, 
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(3) 4- [ (3-chloro-4-fluorophenyl) amino] -6-cyclopropylmethoxy- 
7- {2- [4- (2-oxo-tetrahydrofuran-4-yl) -piperazin-l-yl] -ethoxy}- 
quinazoline and 

5 (4) 4 - [ (3-chloro-4-fluorophenyl) amino] -6-cyclopropylmethoxy- 
7- (2- {4- [ (R) - (2-oxo-tetrahydrofuran-5-yl) methyl] -piperazin- 
l-yl } -ethoxy) -quinazoline, 

the tautomers, stereoisomers and the salts thereof. 

10 

The compounds of general formula I may be prepared by the . 
following methods, for example: 

a) reacting a compound of general formula 

15 




, (II) 



optionally formed in the reaction mixture 
wherein 

20 R^, Rj, and X are as hereinbefore defined, 

one of the groups R^' or R^' denotes a -C-D group as mentioned 
hereinbefore for R^ or R^ and 

the other group R^' or R^' denotes an -A'-Zj, group, where 

25 A' denotes a C^^.g-alkylene or -O-C^.s-alkylene group and 

Zi denotes an exchangeable group such as a halogen atom or 
a substituted sulphinyl or sulphonyl group, e.g. a chlorine 
or bromine atom, a methyl sulphinyl, propyl sulphinyl, 
phenyl sulphinyl , benzylsulphinyl , methylsulphohyl , 

30 propyl sulphonyl, phenylsulphonyl or benzylsulphonyl group, 

with a compound of general formula 
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H - G , (III) 

wherein 

G represents one of the groups mentioned for B hereinbefore, 
5 which is linked to the group A via a nitrogen atom. 

The reaction is expediently carried out in a solvent such as 
acetonitrile, tetrahydrofuran, dioxan, toluene, chlorobenzene, 
dimethylformamide, dimethyl sulphoxide, methylene chloride, 

10 ethylene glycol diethyl ether or sulpholane, optionally in the 
presence of an inorganic or tertiary organic base, e.g. sodium 
carbonate or potassium hydroxide, a tertiary organic base such 
as triethylamine or N-ethyl-diisopropylamine (Hunig base) , 
whilst these organic bases may simultaneously also serve as 

15 solvent, and optionally in the presence of a reaction 

accelerator such as an alkali metal iodide at temperatures 
between -20 and ISO^C, but preferably at temperatures between 
-10 and 100°C. The reaction may, however, also be carried out 
without a solvent or in an excess of the compound of general 

20 formula III used. 

b- In order to prepare a compound of general formula I wherein 
one of the groups or represents a -A-B' group where A is 
as hereinbefore defined and B' represents one of the groups 
25 mentioned for B hereinbefore which contains an imino or HNR^ 

group substituted by Rg or by an R5-Ci.4-alkyl group, where R4 to 
Rg are as hereinbefore defined: 

reacting a compound of general formula 

30 




wherein 
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Ra, Rj, and X are as hereinbefore defined, 

one of the groups R^" or R^" denotes a -C-D group mentioned 
above for R^. or R^ and 

the other group R^" or R^" denotes an -A-B" group, where 

A, C and D are as hereinbefore defined and 
B" represents a group which can be converted by alkylation 
into a group B ' , where B ' represents one of the groups 
mentioned for B hereinbefore which contains an imino or 
HNR4 group substituted by Rg or by an Rj-G^.^-alkyl group, 
where R^ to Rg are as hereinbefore defined, 

with a compound of general formula 

Z2 - U , (V) 

wherein 

U denotes the group Rg or a Rg-C^.^-alkyl group, where Rg and Rg 
are as hereinbefore defined, and 

Z2 denotes an exchangeable group such as a halogen atom or a 

substituted sulphonyl oxy group, e.g. a chlorine or bromine 

atom; a methylsulphonyloxy, propyl sulphonyl oxy, 

phenyl sulphonyloxy or benzyl sulphonyloxy group, or 

Z2 together with an adjacent hydrogen atom denotes another 

carbon-carbon bond which is linked to a carbonyl group. 

The reaction is expediently carried out in a solvent such as 
methanol, ethanol, isopropanol, acetonitrile or 
dimethyl formamide and optionally in the presence of a base 
such as triethylamine, N-ethyl-diisopropylamine or potassium 
carbonate at temperatures between 0 and 150°C, but preferably 
at temperatures between 20 and 100**C. 

If in a compound of general formula V Za denotes an 
exchangeable group, the reaction is preferably carried out in 
a solvent or mixture of solvents such as acetonitrile, 
methylene chloride > dimethyl formamide, dimethyl sulphoxide, 
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sulpholane, benzene, toluene, chlorobenzene, tetrahydrof uran, 
benzene/ tetrahydrofuran or dioxan, expediently in the presence 
of a tertiary organic base such as triethylamine or N-ethyl- 
dii sop ropyl amine (Hunig base) , while these organic bases may 
5 simultaneously also serve as solvent, or in the presence of an 
inorganic base such as sodium carbonate, potassium carbonate 
or sodium hydroxide solution, expediently at temperatures 
between -20 and 200*^0, preferably at temperatures between 0 
and 150**C, or 

10 

if in a compound of general formula V Zj together with an 
adjacent hydrogen atom denotes another carbon-carbon bond 
which is linked to a carbonyl group, the reaction is 
preferably carried out in a solvent such as methanol, ethanol, 
15 isopropanol or acetonitrile at temperatures between 0 and 
100°C, but preferably at temperatures between 20**C and the 
boiling temperature of the reaction mixture. 

c. In order to prepare a compound of general formula I wherein 
20 one of the groups or denotes an -A-B' group, where A is 
as hereinbefore defined and B' represents one of the groups 
mentioned for B hereinbefore which contains an imino or HNR4 
group substituted by an RgCO, R5-Ci.4-alkylene-C0, 
(R^NRg) -Ci.^-alkylene-CO, RgO-Ci.^-alkylene-CO, 
25 RgS-Ci.^-alkylene-CO, RgSO-C^.^-alkylene-CO, RgSOj-C^.^-alkylene-CO 
or 2-oxo-morpholino-Ci_4-alkylene-CO group, where R^ to Rg are as 
hereinbefore defined and the 2-oxo-morpholino moiety may be 
substituted by one or two C^.a-alkyl groups: 

30 reacting a compound of general formula 




. (IV) 
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wherein 

R3, Rb and X are as hereinbefore defined, 

one of the groups Rj," or R^" denotes a -C-D group mentioned for 
Rj, or Rj hereinbefore and 
5 the other group R^," or R^" denotes an -A-B" group, where 

A, C and D are as hereinbefore defined and 

B" represents a group which can be converted by acylation 

into a group B', where B' represents one of the groups 

10 mentioned for B hereinbefore which contains an imino or 

HNR4 group substituted by an RgCO, Rg-C^.^-alkylene-CO, 
(R4NRJ -Ci.4-alkylene-C0, RgO-C^.^-alkylene-CO, 
RgS-Ci.4-alkylene-C0, RgSO-C^.^-alkylene-CO, 
R6S02~Ci.4-alkylene-CO or 2-oxo-morpholino-Ci.4-alkylene-CO 

15 group, where R^ to Rg are as hereinbefore defined and the 

2-oxo-morpholino moiety may be substituted by one or two 
Cj.j-^lkyl groups, 

with a compound of general formula 

20 

HO-CO - W , (VI) 

wherein 

W represents the group Rg or an Rg-Ci.^-alkyl , (R4NR6) -C^.^-alkyl , 
25 RgO-Ci.^-alkyl, R^S-C^.^-alkyl, RgSO-Ci.^-alkyl, RgSOj-C^.^-alkyl or 
2-oxo-morpholino-Ci.4-alkyl group, wherein R4 to Rg are as 
hereinbefore defined and the 2-oxo-morpholino moiety may be 
substituted by one or two C^.j-alkyl groups. 

30 The reaction is optionally carried out in a solvent or mixture 
of solvents such as methylene chloride, dimethylformamide, 
benzene, toluene, chlorobenzene , tetrahydrofuran or dioxan, 
optionally in the presence of a dehydrating agent, e.g. in the 
presence of isobutyl chlorof ormate, thionyl chloride, 

35 trimethylchlorosilane, phosphorus trichloride, phosphorus 

pentoxide, N,N* -dicyclohexylcarbodiimide, N,N' -dicyclohexyl- 
carbodiimide/N-hydroxysuccinimide, N,N» -carbonyldiimidazole. 
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triphenyl-phosphine/carbon tetrachloride or O- (benzotriazol- 
1-yl) -N,N,N' ,N' -tetramethyluronium-tetraf luoroborate or with a 
corresponding reactive derivative such as a corresponding 
ester, acid halide or anhydride, optionally with the addition 
5 of an inorganic or organic base, preferably with the addition 
of an organic base such as triethylamine, N-ethyl- 
diisopropylamine or 4 -dimethyl amino -pyridine, expediently at 
temperatures between 0 and 150®C, preferably at temperatures 
between 0 and 80**C, 

10 

In the reactions described hereinbefore, any reactive groups 
present such as hydroxy, carboxy, amino, alkylamino or iraino 
groups may be protected during the reaction by conventional 
- protecting groups which are cleaved again after the reaction. 

15 

For example, a protecting group for a hydroxy group may be a 
trimethylsilyl, acetyl, benzoyl, methyl, ethyl, tert. butyl, 
trityl, benzyl or tetrahydropyranyl group, 

20 protecting groups for a carboxy group may be a trimethylsilyl, 
methyl, ethyl, tert. butyl, benzyl or tetrahydropyranyl group, 
and 

protecting groups for an amino, alkylamino or imino group may 
25 be a formyl, acetyl, trif luoroacetyl, ethoxycarbonyl , 

tert . butoxycarbonyl , benzyloxycarbonyl , benzyl , methoxybenzyl 
or 2,4-dimethoxybenzyl group, and additionally phthalyl, for 
the amino group. 

30 Any protecting group used is optionally subsequently cleaved 

for example by hydrolysis in an aqueous solvent, e.g. in water, 
isopropanol /water, acetic acid/water, tetrahydrofuran/water or 
dioxan/water, in the presence of an acid such as 

trif luoroacetic acid, hydrochloric acid or sulphuric acid or in 
35 the presence of an alkali metal base such as sodium hydroxide 
or potassium hydroxide or aprotically, e.g. in the presence of 
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iodotrimethylsilane, at temperatures between 0 and 120°C^ 
preferably at temperatures between 10 and 100**C. 

However, a benzyl, methoxybenzyl or benzyloxycarbonyl group is 
cleaved, for example hydrogenolytically, e.g. with hydrogen in 
the presence of a catalyst such as palladium/charcoal in a 
suitable solvent such as methanol, ethanol, ethyl acetate or 
glacial acetic acid, optionally with the addition of an acid 
such as hydrochloric acid at temperatures between 0 and 100 
but preferably at ambient temperatures between 2 0 and 60 °C, and 
at a hydrogen pressure of 1 to 7 bar, but preferably 3 to 5 
bar. A 2, 4-dimethoxybenzyl group, however, is preferably 
cleaved in trif luoroacetic acid in the presence of anisole,. 

A tert. butyl or tert .butyloxycarbonyl group is preferably 
cleaved by treating with an acid such as trif luoroacetic acid 
or hydrochloric acid or by treating with iodotrimethylsilane 
optionally using a solvent such as methylene chloride, dioxan, 
methanol or diethyl ether. 

A trif luoroacetyl group is preferably cleaved by treating with 
an acid such as hydrochloric, acid, optionally in the presence 
of a solvent such as acetic acid at temperatures between 50 and 
12 0«>C or by treating with sodium hydroxide solution, optionally 
in the presence of a solvent such as tetrahydrofuran at 
temperatures between 0 and 50<*C. • 

A phthalyl group is preferably cleaved in the presence of 
hydrazine or a primary amine such as raethylamine, ethylamine 
or n-butylamine in a solvent such as methanol, ethanol, 
isbpropanol, toluene /water or dioxan, at temperatures between 
20 and SO^C. 

Moreover, the compounds of general formula I obtained may be 
resolved into their enantiomers and/or diastereomers, as 
mentioned hereinbefore. Thus, for example, cis/trans mixtures 
may be resolved into their cis and trans isomers, and compounds 
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with at least one optically active carbon atom may be separated 
into their enantiomers. 

Thus, for example, the cis/trans mixtures may be resolved by 
chromatography into the cis and trans isomers thereof, the 
compounds of general formula I obtained which occur as 
racemates may be separated by methods known per se (cf . Al- 
linger N. L. and Eliel E. L, in "Topics in Stereochemistry", 
Vol. 6, Wiley Interscience, 1971) into their optical antipodes 
and compounds of general formula I with at least 2 asymmetric 
carbon atoms may be resolved into their diastereomers on the 
basis of their physical -chemical differences using methods 
known per se, e.g. by chromatography and/or fractional 
crystallisation, and, if these compounds are obtained in 
racemic forro, they may subsequently be resolved into the 
enantiomers as mentioned above. 

The enantiomers are preferably separated by column separation 
on chiral phases or by recrystallisation from an optically 
active solvent or by reacting with an optically active 
substance which forms salts or derivatives such as e.g. esters 
or amides with the racemic compound, particularly acids and the 
activated derivatives or alcohols thereof, and separating the 
diastereomeric mixture of salts or derivatives thus obtained, 
e.g. on the basis of their differences in sol\ibility, whilst 
the free antipodes may be released from the pure diastereomeric 
salts or derivatives by the action of suitable agents. 
Optically active acids in common use are e.g. the D- and 
L-forms of tartaric acid or dibenzoyltartaric acid, di- 
o-tolyltartaric acid, malic acid, mandelic acid, 
camphorsulphonic acid, glutamic acid, aspartic acid or quinic 
acid. An optically active alcohol may be for example { + ) or 
(-) -menthol and an optically active acyl group in amides, for 
example, may be a (+) -or (-) -menthyloxycarbonyl . 

Furthermore, the compounds of fonnula I may be converted into 
the salts thereof, particularly for pharmaceutical use into the 
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physiologically acceptable salts with inorganic or organic 
acids. Acids which may be used for this purpose include for 
example hydrochloric acid, hydrobromic acid, sulphuric acid, 
methanesulphpnic acid, phosphoric acid, fumaric acid, succinic 
acid, lactic acid, citric acid, tartaric acid or maleic acid. 

The compounds of general formulae II to VI used as starting 
materials are known from the literature in some cases or may be 
obtained by methods known from the literature (cf. Examples I 
to XIV) . 

As already mentioned hereinbefore, the compounds of general 
formula I according to the invention and the physiologically 
acceptable salts thereof have valuable pharmacological 
properties, particularly an inhibiting effect on signal 
transduction mediated by the Epidermal Growth Factor receptor 
(EGF-R) , whilst this may be achieved for example by inhibiting 
ligand bonding, receptor dimerisation or tyrosine kinase 
itself. It is also possible that the transmission of signals 
to components located further down is blocked. 

The biological properties of the new compounds were 
investigated as follows: 

The inhibition of the EGF-R-mediated signal transmission can 
be demonstrated e.g. with cells which express human EGF-R and 
whose survival and proliferation depend on stimulation by EGF 
or TGF-alpha. A cell line of murine origin dependent on 
interleukin-3- {IL-3) which was genetically modified to BKpress 
functional human EGF-R was used here. The proliferation of 
these cells known as F/L-HERc can therefore be stimulated 
either by murine IL-3 or by EGF (cf . von Ruden, T. et al. in 
EMBO J. 7, 2749-2756 (1988) and Pierce, J. H. et al. in 
Science 239, 628-631 (1988)). 

The starting material used for the F/L-HERc cells was the cell 
line FDC-Pi^ the production of which has been described by 
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Dexter, T. M. et al. in J. Exp. Med. 152 . 1036-1047 (1980). 
Alternatively, however, other growth- factor-dependent cells 
may also be used (of. for example Pierce, J. H. et al . in 
Science 239, 628-631 (1988), Shibuya, H. et al. in. Cell 70 , 
57-67 (1992) and Alexander, W. S. et al. in EMBO J. 10, 3683- 
3691 (1991)) . For expressing the human EGF-R cDNA (cf. 
Ullrich, A. et al. in Nature 309 . 418-425 (1984)) recombinant 
retroviruses were used as described by von Ruden, T. et al., 
EMBO J. 7, 2749-2756 (1988) , except that the retroviral vector 
LXSN (cf . Miller, A. D. et al . in BioTechniques 7, 980-990 
(1989)) was used for the expression of the EGF-R cDNA and the 
line GP+E86 (cf, Markowitz, D. et al. in J. Virol. 62, 1120- 
1124 (1988)) was used as the packaging cell. 

The test was performed as follows: 

F/L-HERc cells were cultivated in RPMl/1640 medium 
(BioWhittaker) , supplemented with 10 % foetal calf serum (FCS, 
Boehringer Mannheim) , 2 mM glutamine (BioWhittaker) , standard 
antibiotics and 20 ng/ml of human BGF (Promega) , at .37®C and 
5% CO2. In order to investigate the inhibitory activity of the 

compounds according to the invention, 1.5 x 10^ cells per well 
were cultivated in triplicate in 96 -well dishes in the above 
medium (200 fil) , the cell proliferation being stimulated with 
either EGF (20 ng/ml) or murine IL-3. The IL-3 used was 
obtained from culture supernatant s of the cell line X63/0 mIL- 
3 (cf. Karasuyama, H. et al . in Eur. J. Immunol, 18., 97-104 
(1988)). The compounds according to the invention were 
dissolved in. 100% dimethylsulphoxide (DMSO) and added to the 
cultures in various dilutions, the maximum DMSO concentration 
being 1%. The cultures were incubated for 48 hours at 37®C. 

In order to determine the inhibitory a:ctivity of the compounds 
according to the invention the relative cell number was 
measured in O.D. units using the Cell Titer 96™ AQueous Non- 
Radioactive Cell Proliferation Assay (Promega) . The relative 
cell number was calculated as a percentage of the control 
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(F/LHERc cells without inhibitor) and the concentration of 
active substance which inhibits the proliferation of the cells 
by 50% (IC50) was derived therefrom. The following results 
were obtained: 



compound 
(Example No. ) 


Inhibition of the EGF-dependent 
proliferation IC50 [xiM] 


1 


4 


3 


62 


3 (1) * 


11 


4 


67 



The compounds of general formula I according to the invention 
thus inhibit signal transduction by tyrosine kinases, as 
demonstrated by the example of the human EGF receptor, and are 
therefore useful for treating pathophysiological processes 
caused by hyperf unction of tyrosine, kinases. These are e.g. 
benign or malignant tumours, particularly tumours of 
epithelial and neuroepithelial origin, metastasisation and the 
abnormal proliferation of vascular endothelial cells 
(neoangiogenesis) . 

The compounds according to the invention are also useful for 
preventing and treating diseases of the airways and lungs 
which are accompanied by increased or altered production of 
mucus caused by stimulation by tyrosine kinases, e.g. in 
inflammatory diseases of the airways such as chronic 
bronchitis, chronic obstructive bronchitis, asthma, 
bronchiectasis, allergic or non-allergic rhinitis or ' 
sinusitis, cystic fibrosis, al-antitrypsin deficiency, or 
coughs, pulmonary emphysema, pulmonary fibrosis and 
hyperreactive airways. 

The compounds are also suitable for treating diseases of the 
gastrointestinal tract and bile duct and gall bladder which 
are associated. with disrupted activity of the tyrosine 
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kinases, such as may be found e.g. in chronic inflammatory 
changes such as cholecystitis, Crohn's disease, ulcerative 
. colitis, and ulcers in the gastrointestinal tract or such as 
may occur in diseases of the gastrointestinal tract which are 
5 associated with increased secretions, such as MenStrier's 
disease, secreting adenomas and protein loss syndrome, and 
also for treating nasal polyps and polyps of the 
gastrointestinal tract of various origins such as villous or 
adenomatous polyps of the large intestine, but also polyps in 
10 familial polyposis coli, in intestinal polyps in Gardner's 
syndrome, in polyps throughout the entire gastro-intestinal 
tract in Peutz- Jeghers Syndrome, in inflammatory pseudopolyps , 
in juvenile polyps, in colitis cystica profunda and in 
pneumatosis cystoides intestinales. 

15 

In addition, the compounds of general formula I and the 
physiologically acceptable salts thereof may be used to treat 
kidney diseases, particularly in cystic changes as in cystic 
kidneys, for treating renal cysts which may be idiopathic in 

20 origin or occur in syndromes such as tubercular sclerosis, in 
von Hippel-Lindau syndrome, in nephrophthisis and spongy 
kidney and other diseases caused by abnormal function of 
tyrosine kinases, such as e.g. epidermal hyperprolif eration- 
(psoriasis) , inflammatory processes, diseases of the immune 

25 system, hyperprolif eration of haematopoietic cells, etc. 

By reason of their biological properties the compounds 
according to the invention may be used on their own or in 
conjunction with other pharmacologically active compounds, for 

30 example in tumour therapy, in monotherapy or in conjunction 
with other anti-tumour therapeutic agents, for example in 
combination with topoisomerase inhibitors (e.g. etoposide) , 
mitosis inhibitors (e.g. vinblastine), compounds which interact 
with nucleic acids {e.g. cis-platin, cyclophosphamide, 

35 adriamycin) , hormone antagonists (e.g. tamoxifen), inhibitors 
of metabolic processes (e.g. 5-FU etc.), cytokines . (e .g. 
interferons) , antibodies, etc. For treating respiratory tract 
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diseases, these compounds may be used on their own or in 
conjunction with other therapeutic agents for the airways, such 
as substances with a secretolytic, broncholytic and/or anti- 
inflammatory activity. For treating diseases in the region of 
5 the gastrointestinal tract, these compounds may also be 

administered on their own or in conjunction with substances 
having an effect on motility or secretion, or anti-inflammatory 
substances. These combinations may be administered either 
simultaneously or sequentially. 

10 

These compounds may be administered either on their own or in 
conjunction with other active substances by intravenous, 
subcutaneous, intramuscular, intraperitoneal or intranasal 
route, by inhalation or transdermally or orally, whilst aerosol 
15 formulations are particularly suitable for inhalation. 

For pharmaceutical use the compounds according to the invention 
are generally used for warm-blooded vertebrates, particularly 
humans, in doses of 0.01-100 mg/kg of body weight, preferably 

20 0.1-15 mg/kg. For administration they are formulated with one 
or more conventional inert carriers and/or diluents, e.g. with 
corn starch, lactose, glucose, microcrystalline cellulose, 
magnesium stearate, polyvinylpyrrolidone, citric acid, tartaric 
acid, water, water/ethanol , water/glycerol , water/sorbitol, 

25 water /polyethylene glycol, propylene glycol, stearyl alcohol, 
carboxymethylcellulose or fatty substances such as hard fat or 
suitable mixtures thereof in conventional galenic preparations 
such as plain or coated tablets, capsules, powders, 
suspensions, solutions, sprays or suppositories,. 

30 . 

The following Examples are intended to illustrate the present 
invention without restricting it: 
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Preparation of the starting compounds: 
Example I 

4- [ {3-chloro-4-fluorophenyl)amino] -6-cyclopentyloxy-7- [2- 

(piperazin-l"vl) -ethoxvl -auinazoline 

2.00 ml trifluoroacetic acid are added dropwise to 740 rag of 
4 - [ ( 3 ~ chloro - 4 - f luorophenyl ) amino] - 6 - cyclopentyloxy- 7 - { 2 - [4 - 
(tert .butyl oxycarbonyl) -piperazin-l-yl] -ethoxy} -quinazoline in 
10 ml of methylene chloride. The reaction solution is stirred 
overnight at ambient temperature. For working up the reaction 
mixture is concentrated by evaporation, combined with 20 ml of 
water and made alkaline with concentrated aqueous ammonia 
solution. The aqueous phase is extracted with ethyl acetate. 
The combined extracts are washed with saturated sodium 
carbonate solution and saturated sodium chloride solution, 
dried over magnesium sulphate and concentrated by evaporation, 
A light yellow solid remains. 
Yield: 570 mg (93 % of theory), 
Melting point: 134-137, 5<>C 

Mass spectrum (ESI"): m/z = 484, 486 [M-H] " 

The following compounds are obtained analogously to Example I: 

(1) 4- [ (3-chloro-4-f luorophenyl) amino] -6-cyclopentylmethoxy- 
7- [2- (piperazin-l-yl) -ethoxy] -quinazoline 

value: 0.05 (silica gel, methylene 
chloride/methanol/concent rated aqueous ammonia solution = 
90:10:0.1) 

Mass spectrum (ESI"): m/z = 498, 500 [M-H]" 

(2) Perhydro-pyrazino t2,l-c] [l,4]oxazin-3-one x 2 
trifluoroacetic acid (The reaction mixture is concentrated by 
evaporation without aqueous working up) 

Mass spectrum (ESI*): m/z = 157 [M+H] * 
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(3) 4- [ (3-chloro-4-f luorophenyl) amino] -6-cyclopropylmethoxy- 
7- [2- (piperazin-l-yl) -ethoxy] -quinazoline 

Rf value: 0.10 (silica gel, methylene 

chloride/methanol/concentrated aqueous ammonia solution = 
90:10:1) 

Mass spectrum (ESI*): m/z = 472, 474 [M+H] * 

(4) 2--OXO-3- [ {pipericiin-4-yl) sulfanyl] -tetrahydrofuran x 

o 

trif luoi|acetic acid 

(the reaction mixture is concentrated by evaporation without 
aqueous working up) 

Rf value: 0.66 (Reversed Phase ready-made TLC plate (E. Merck), 

o 

acetonitrile/water/trifluo:^cetic acid = 50:50:1) 
Mass spectrum (ESI*): m/z = 202 [M+H]* 

Example II 

4- [ (3-chloro-4-fluorophenyl)amino] -6-cycliopentyloxy-7- {2- [4- 
(tert .butvloxvcarbonvl) -piperazin-l-^ vll -ethoxvl -cruinazoline 
340 mg of 1, 8-diazabicyclo [5 ,4 . 0] undec-7-ene are added at 
ambient temperature to 940 mg of 4- [ (3-chloro-4- 
fluorophenyl) amino] ~6-cyclopentyloxy-7- (2-bromoethoxy) - 
quinazoline and 1.00 g of N- (tert .butyloxycarbonyl) -piperazine 
in 30 ml of acetonitrile. The reaction mixture, is heated to 
60«C for five hours. Then a further 0.2 g of N- 
(tert .butyl oxycarbonyl) -piperazine and some 1,8- 
diazabicyclo[5.4.0]undec-7-ene are added. The yellow reaction 
solution is stirred for two hours at 60 and then overnight 
at ambient temperature, during which time a white precipitate 
is formed. This is suction filtered, washed with a little 
acetonitrile and dried. 453 mg of the desired product are 
obtained as a white solid. The mother liquor is concentrated 
by evaporation and the flask residue is chromatographed over a 
silica gel column with methylene chloride /methanol (95:5) . 
Another 300 mg of the desired product are obtained. 
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Yield: 753 mg (66 % of theory) , 

Rf value: 0.53 {silica gel, methylene 

chloride/methanol/concentrated aqueous ammonia solution = 
90:10:0.1) 

Mass spectrum (ESI"): m/z = 584, 586 [M-H] " 

The following compounds are obtained analogously to Example 
II: 

(1) 4- [ (3-chloro-"4-fluorophenyl) amino] -6-cyclopentylmethoxy- 
7- {2- [4- (tert .butyloxycarbonyl) -piperazin-l-yl] -ethoxy}- 
quinazoline 

(The reaction is carried out in the presence of potassium 
carbonate, di i sopropy let hyl amine and benzyl -tributyl -ammonium 
chloride in dioxan/water (20:1)) 
Rf value: 0.55 (silica gel, methylene 

chloride/methanol/concentrated acjueous ammonia solution = 
90:10:0.1) 

Mass spectrum (ESI'): m/z = 598, 600 [M-H] " 

(2) 4- [ (3-chloro-4-f luorophenyDamino] -6-cyclopropylraethoxy- 
7- {2- [4- (tert .butyloxycarbonyl) -piperazin-l-yl] -quinazoline 
Rf value: 0,43 (silica gel, methylene 

chloride/methanol/concentrated aqueous ammonia solution = 
90:10:0.1) 

Mass spectrum (ESI*): m/z = 570, 572 [M-H] ' 

(3) 4-[ {3-chloro-4-fluoro-phenyl) amino) -6- (2- (4-{N- [ (tert.- 
butyloxycarbonyl ) methyl ] -N- (2-hydroxy~ethyl) -amino} -piperidin- 
1-yl) -ethoxy] -7-niethoxy~quinazoline 

(the reaction is carried out in the presence of 
diisopropylethylamine as an auxiliary base.) 

Rf value: 6.22 (silica gel, ethyl acetate/methanol/concentrated 

aqueous ammonia solution = 90:10:0.5) 

Mass spectrum (ESI'): m/z = 602, 604 [M-H]' 
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(4) 4- [ (3-chloro-4-fluoro-phenyl) amino] -6- [2- (4- [ (tert .- 
butyloxycarbonyl ) methyl] -N- (2-hydroxy-ethyl) -amino) -piperidin- 
1-yl ) -ethoxy] -7- ( (R) -tetrahydrof uran-3-yloxy ) -quinazoiine 
(The reaction is carried out in the presence of 
diisopropylethylamine as an auxiliary base.) 

Rf value: 0.24 (silica gel, ethyl acetate/methanol/concentrated 

aqueous ammonia solution = 90:10:0.5) 

Mass spectrum (ESI*): m/z = 660, 662 [M+H]* 

Example III 

4- [ (3-chloro-4-fluorophenyl) amino] -6-cyclopentylmethoxy-. 

7- (2-bromoethoxv) -ouinazolinQ 

4.84 g of potassium carbonate are added to 3.50 g of 4-[(3- 
chloro-4-f luorophenyl) amino] -6-cyclopentylmethoxy-7-hydroxy- 
quinazoline and 6.89 ml of 1, 2-dibromoethane in 40 ml of N,N- 
dimethylformamide. The reaction mixture is stirred under a 
nitrogen atmosphere for 1.5 hours at 80«>C. After cooling to 
ambient temperature the reaction mixture is filtered and the 
filtrate is evaporated down in vacuo. The oily, brown residue 
is cooled in an ice bath and triturated with a little 
methanol, whereupon a yellowish solid crystallises out. The 
precipitate is suction filtered, washed with cold methanol and 
dried in the vacuum desiccator. 
Yield: 2.60 g (58 % of theory), 

Rf value: 0.82 (silica gel, methylene chloride/methanol 9:1) 
Mass spectrum (ESI*): m/z = 494, 496, 498 [M+H] * 

The following compounds are obtained analogously to Example 
III: 

(1) (2) 4- [ { 3 ~chloro-4-f luorophenyl) amino] -6-cyclopentyloxy- 
7- (2-bromoethoxy) -cjuinazoline 
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Rf value: 0.65 (silica gel, methylene 

chloride/methanol/concent rated aqueous ammonia solution = 
90:10:0.1) 

Mass spectrum (ESI"): m/z = 478, 480, 482 [M-H] ' 

(2) 4-1 (3-chl6ro-4-fluorophenyl) amino] -6-cyclopropylmethoxy- 
7- (2-bromoethoxy) -quinazoline 

(The reaction is carried out in acetonitrile) 
Rf value: 0.72 (silica gel, methylene 

chloride/methanol/concentrated aqueous ammonia solution = 
90:10:0.1) 

Mass spectrum (ESI"): m/z = 464, 466, 468 [M-H] ' 

(3) 4" [ (3-chloro-4-fluoro-phenyl) amino] -6- (2-bromp-ethoxy) -7- 
( (R) -tetrahydrof uran-3-yloxy) -quinazoline 

(The reaction is carried out in acetonitrile at 60°C.) 

Rf value: 0.37 (silica gel, methylene chloride /methanol = 9:1) 

Mass spectrum (ESI"): m/z = 480, 482, 484 [M-H]" 

Example IV 

4- [ (3-chloro-4-f luorophenyl) amino] -6-cyclopentylmethoxy- 

7-hvdroxv-quinazoline 

4,99 g of 4- [ (3-chloro-4-fluorophenyl)amino] -6- 
cyclopentylmethoxy- 7 -me thylcarbonyloxy- quinazoline are 
suspended in 80 ml methanol and combined with 1.80 ml of 
concentrated aqueous ammonia solution. The reaction mixture is 
stirred overnight at ambient temperature. For working up the 
reaction mixture is diluted with 500 ml methylene chloride, 
washed with water and saturated sodium chloride solution, 
dried, over magnesium sulphate and concentrated by evaporation. 
4.30 g of a brownish solid are obtained. The crude product is 
stirred with tert .butylraethylether, suction filtered, washed 
with a little tert .butylmethylether and dried In vacuo at 
ambient temperature . 
Yield: 3.59 g (80 % of theory). 
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Rf value: 0.48 (silica gel, methylene 

chloride/methanol/concentrated aqueous ammonia solution = 
90:10:0.1) 

Mass spectrum (ESI*): m/z = 388, 340 [M+H] * 

The following compounds are obtained analogously to Example 
IV: 

(1) 4- [ (3-chloro-4-fluorophenyl) amino] -6-cyclopentyloxy- 
7 - hydroxy -quinazoline 

value: 0.53 (silica gel, methylene 
chloride/methanol/concentrated aqueous ammonia solution = 
90:10:0.1) 

Mass spectrum (ESI*) : m/z = 374, 376 [M+H] * 

(2) 4- [ (3-chloro-4-f luorophenyl) amino] -6-cyclopropylmethoxy- 
7 -hydroxy- quinazol ine 

Rf value: 0.56 (silica gel, methylene chloride/me thanol = 9:1) 
Mass spectrum (ESI*): m/z = 358, 360 [M-H] ' 

Example V 

4- [ (3-chloro-4-f luorophenyl) amino] -6-cyclopentylmethoxy- 

7-methylcarbonvloxv-cruinazoline 

4.03 g of 4-chloro-6-cyclopentylmethoxY-7-methylcarbonyloxy- 

quinazoline are suspended in 70 ml of isopropanol and combined 

with 1.95 g of 3-chloro-4-f luoro-aniline. The reaction mixture 

is refluxed for two hours under a nitrogen atmosphere. After 

cooling to ambient temperature the light -coloured precipitate 

formed is suction filtered, washed with a little isopropanol 

and dried in the air. 

Yield: 4.99 g (92 % of theory), 

Rf value: 0.80 (silica gel, methylene 

chloride/methanol/concentrated aqueous ammonia solution = 
90:10:0.1) 

Mass spectrum (ESI*): m/z = 430, 432 [M+H] * 
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The following compounds are obtained analogously to Example V: 

(1) 4- [ (3-chloro-4-f luorophenyl) amino] -6-cyclopentyloxy- 
7 -methyl carbonyloxy-quinazoline 

Rf value: 0.73 (silica gel, methylene 

chloride/methanol /concentrated aqueous ammonia solution = 
90:10:0,1) 

Mass spectrum (ESI*): m/z 416, 418 [M+H]* 

(2) 4- [ (3-chloro-4-'f luorophenyl) amino] -6-cyclopropylmethoxy- 
7-methylcarbonyloxy-quina2oline 

Rf value: 0.86 (silica gel, methylene chloride/methanol =9:1) 
Mass spectrum (ESI*): m/z = 402, 404 [M+H] * 

Example VI 

4 - chloro- 6 -cv clopentylmethoxv- 7 -methvlcarbonvloxv-quinazoline 
3.80 g of 4-hydroxy-6-cyclopentylmethoxy-7-methylcarbonyloxy- 
quinazoline are suspended in 90 ml thionyl chloride and heated 
to boiling in a nitrogen atmosphere. After the addition of 
four drops of N,N-dimethylformamide the reaction mixture is 
refluxed for a further two hours. After cooling to ambient 
temperature the excess thionyl chloride is distilled off in a 
water jet vacuum. The brown residue is stirred with 30 nil of 
toluene. The solvent is distilled off and 4.30 g of a greyish- 
brown solid remain, which is reacted further without any more 
purification. 

Rf value: 0,89 (silica gel, methylene 

chloride/methanol/concentrated aqueous ammonia solution = 
90:10:0-1) 

The following compounds are obtained analogously to Example 
VI: 

(1) 4-chloro-6-cyclopentyloxy-7-methylcarbonyloxy-quinazoline 



CA 02417652 2003-01-28 



- 37 - 

Rf value: 0.69 (silica gel, methylene 

chloride/methanol/concentrated aqueous ammonia solution = 
90:10:0.1) 

5 ( 2 ) 4 - chloro- 6 - cyclopropylmet hoxy- 7 -me t hylcarbonyloxy- 
c[uinazoline 

Rg value: 0.84 (silica gel, methylene chloride/methanol = 9:1) 
Example VII 

10 

4-hvdroxv-6-cvclQpentvlmethoxv-7-methvlcarbonvloxv-cruina2oline 
4.30 g of 4, 7-dihydroxy-6-cyclopentylmethoxy-quinazoline in 
100 ml of pyridine are heated to 80°C under a nitrogen 
atmosphere. 1.80 ml of acetic anhydride are added to the dark- 

15 brown suspension. The reaction mixture is stirred for three 
hours at B0°C, during which time a total solution is formed. 
After cooling to ambient temperature the reaction mixture is 
poured onto about 800 ml of ice water. The precipitate formed 
is suction filtered and washed thoroughly with water. The 

20 light grey solid is dried in the vacuum desiccator. 
Yield: 3.82 g (77% of theory), 

Rf value: 0.49 (silica gel, methylene chloride/methanol = 9:1) 
Mass spectrum (ESI'): m/z = 301 [M-H] ' 

25 The following compounds are obtained analogously to Example 
VII: 

( 1 ) 4 -hydroxy- 6 - cyclopentyloxy- 7 -methylcarbonyloxy-quinazol ine 
Melting point: 209-212«C 

30 Mass spectrum (ESI"): m/z = 287 [M-H]" 

( 2 ) 4 - hydroxy- 6 -cyclopropylmethoxy- 7 -me thylcarbonyloxy- 
quinazoline 

Rf value: 0.53 (silica gel, methylene chloride/methanol = 9:1) 
35 Mass spectrum (ESI'): m/z = 273 [M-H]" 
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Example VIII 

4 . V-Dihydroxv-e-cvclopentvlmethoxv-guinazoline 
5.76 g of 2 -amino- 5 -cyclopentylmethoxy-4 -hydroxy-benzoic acid 
5 and 6.52 g of formamidine acetate in 140 ml ethanol are 

refluxed for about three hours. For working up the reaction 
mixture is eyaporated down to' about 100 ml and combined with 
300 ml of ice water, whereupon a grey precipitate is formed. 
The precipitate is suction filtered, washed with water and 
10 dried in the vacuunr desiccator. 
Yield: 4.57 g (77 % of theory), 

Rf value: 0.25 (silica gel, methylene chloride/methanol = 95:5) 
Mass spectrum (ESI"): m/z = 259 [M-H] " 

15 The following compounds are obtained analogously to Example 
VIII: 

(1) 4, 7-Dihydroxy-6-cyclopentyloxy-quinazoline 
Rf value: 0.42 (silica gel, methylene 

20 chloride/methanol/concent rated aqueous ammonia solution = 
90:10:0.1) 

Mass. spectrum (EI): m/z = 246 [M]* 

(2) 4, 7-Dihydroxy-6-cyclopropylmethoxy-quinazoline 
25 Rf value: 0,45 (silica gel, methylene 

chloride/methanol/concentrated aqueous ammonia solution = 
90:10:0.1) 

Mass spectrum (ESI"): m/z = 231 [M-H]' 

30 Exc^mple IX 

2-amino-5-cvclopentvlmethoxv-4-hvdroxv-benzoic acid 
6.50 g of 5-cyclopentylmethoxy-4-hydroxy-2-nitro-benzoic acid 
are dissolved in 130 ml methanol, combined with 2,00 g of 
35 Raney-Nickel and hydrogenated under a hydrogen pressure of 50 
psi for about three hours at ambient temperature until the 
calculated amount of hydrogen has been taken up. The catalyst 
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is filtered off and washed with hot methanol. The filtrate is 
evaporated down in vacuo. A brownish solid remains, which is 
reacted further without any more purification. 
Yield: 5.79 g (100 % of theory), 

Rf value: 0,67 (silica gel, methylene chloride /methanol = 9:1) 
Mass spectrum (ESI'): m/z = 250 [M-H] " 

The following compounds are obtained analogously to Example 
IX: 

(1) 2-amino-5-cyclopentyloxy-4-hydroxy-benzoic acid 
Rf value: 0.38 (silica gel, methylene 

chloride/methanol/concentrated aqueous ammonia solution = 
90:10:0.1) 

Mass spectrum (ESI*): m/z = 238 [M+H] * 

( 2 ) 2 - amino - 5 - cyclopropylmet hoxy- 4 -hydroxy- benzoic ac id 
Rf value: 0.51 (silica gel, methylene 

chloride/methanol/concentrated aqueous ammonia solution = 
90:10:0.1) 

Mass spectrum (ESI'): m/z = 222 [M-H] " 
pxample X 

5-cvclopentYlmethoxv-4-hvdrQxv-2'-nitro-benzoic acid 
15.37 g of 4, 5-methylendioxy-2-nitro-benzoic acid and 51.84 ml 
of cyclopentylmethanol are dissolved in 100 ml of dimethyl 
sulphoxide and cooled in ah ice bath under a nitrogen 
atmosphere. Then 3.90 g of sodium are added in batches. The 
reaction mixture is stirred for 30 minutes while cooling with 
an ice bath, then briefly heated to 35-40«*C and subsequently 
stirred for a further three hours while cooling with an ice 
bath- Then the ice bath is removed and the reaction mixture is 
stirred overnight at ambient temperature. The reddish-dark 
brown reaction solution is poured onto about 800 ml of 
acetone, whereupon a dark brown precipitate is formed. The 
p±-ecipitate is suction filtered, washed with acetone. 
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dissolved in 300-400 ml water and adjusted to about pH 2 with 
60 ml of 2N hydrochloric acid. The aqueous solution is 
extracted several times with methylene chloride. The combined 
extracts are washed with saturated sodium chloride solution, 
dried over sodium sulphate and concentrated by evaporation. 
The dark-brown oily flask residue is dissolved in 800 ml of 
methylene chloride and purified through a silica gel charge 
with methylene chloride/methanol (9:1). A brown oil is 
obtained which is crystallised by stirring with water while 
cooling with an ice' bath. The brownish precipitate formed is 
suction filtered, washed with a little water and dried in the 
vacuum desiccator. 
Yield: 9.55 g (47 % of theory), 

Rf value: 0.67 (silica gel, toluene/dioxan/ethanol/glacial 

acetic acid = 90:10:10:6) 

Mass spectrum (ESI"): m/z = 280 [M-H] ' 

The following compounds are obtained analogously to Example X: 

(1) 5-cyclopentyloxy-4-hydroxy-2-nitro-benzoic acid 

value: 0.62 (silica gel, toluene/dioxan/ethanol/glacial 
acetic acid =90:10:10:6) 
Mass spectrum (ESI"): m/z = 266 [M-H]' 

{ 2 ) 5 - eye 1 opr opy 1 me t hoxy - 4 - hydroxy - 2-nitro - ben zoic acid 
Rf value: 0.61 (silica gel, toluene/dioxan/ethanol/glacial 
acetic acid = 90:10:10:6) 
Mass spectrum (ESI"): m/z = 252 [M-H]" 

Example XI 

8- (tert.butyloxycarbonyl) -perhydro-pyrazino [2, 1-c] [l,4]oxazin- 

3 -one 

2.00 g of 1- (tert .butyloxycarbonyl) -4- 

[ (ethoxycarbonyl) methyl] -3 -hydroxymethyl-piperazine in 2.5 ml 
of acetonitrile are combined with 500 mg of 

p-toluenesulphonic acid-raonohydrate. The reaction mixture is 
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refluxed for three hours until the reaction is finished. Then 
the solvent is distilled off in vacuo. The crude product is 
further reacted directly without any more purification. 
Rf value: 0.80 (silica gel, ethyl acetate/inethanol = 9:1) 

Example XII 

1- (tert .butyloxycarbonyl) -4- [ (ethoxycarbonyl) methyl] -3- 
hydroxymethyl-piperazine and 8- (tert .butyloxycarbonyl) - 

perhvdro -pvrazinor2, l-c1 [1, 41 oxazin-3-one 

3.90 ml of ethyl bromoacetate are added to 5.80 g of 1- 
(tert .butyloxycarbonyl) -3-hydroxymethyl-pipera2ine and 4.50 ml 
of triethylamine in 60 ml of acetonitrile. The reaction 
mixture is refluxed overnight, during which time, according to 
thin layer chromatography, two products are formed- For 
working up the reaction mixture is evaporated down in vacuo 
and the residue is divided between ethyl acetate and water. 
The organic phase is dried over magnesium sulphate, 
concentrated by evaporation and chromatographed over a silica 
gel column with ethyl acetate/methanol (97:3). The following 
two products are obtained as yellowish oils: 

8- (tert .butyloxycarbonyl) -perhydro-pyrazino [2 , 1-c] [1, 4] oxazin- 
3 -one 

Yield: 3.43 g (50 % of theory), 

Rf value: 0.80 (silica gel, ethyl acetate/methanol =9:1) 

1- (tert .butyloxycarbonyl) -4- [ (ethoxycarbonyl) methyl] -3- 
hydr oxyme t hy 1 - p iper a z ine 
Yield: 2.08 g (26 % of theory), 

Rf value: 0.58 (silica gel, ethyl acetate/methanol =9:1) 
Mass spectrum (ESI*): m/z = 303 [M+H] * 

Example XIII 

1- (tert .butylo xycarbonyl) -3 -hvdroxvmethvl -piperazine 
A solution of 8.00 g of 1- (tert . butyloxycarbonyl) -3- 
ethoxycarbonyl-piperazine in 10 ml of tetrahydrof uran is added 
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dropwise to a suspension of 900 rag of lithium borohydride in 
20 ml of tetrahydrofuran and then the resulting mixture is 
refluxed for three hours. For working up the reaction mixture 
is concentrated by evaporation, adjusted to pH 4 with 10% 
aqueous citric acid solution and stirred for about 40 minutes 
while cooling with an ice bath. Then the mixture is made 
alkaline with concentrated sodium hydroxide solution and left 
to stand overnight. The next morning, it is extracted with 
tert.butylmethylether. The organic phase is dried over 
magnesium sulphate and concentrated by evaporation. A clear 
oil is left, which slowly crystallises. 
Yield: 5.80 g (87 % of theory), 

value: 0.28 (silica gel, ethyl acetate/methanol =4:1) 
Mass spectrum (ESI*) : m/z = 217 [M+H] * 

- Example XIV 

1- (tert .butvlo xvcarbonyl) -3-ethoxvcarbonvl-piperazine 

21.80 g of di-tert, butyl pyrocarbonate are added to 15.80 g of 

2- ethoxycarbonyl-piperazine in 400 ml ethanol while cooling 
with an ice bath. The reaction mixture is stirred for another 
three hours at 0°C. Then it is concentrated by evaporation and 
the residue is divided between ethyl acetate and water. The 
organic phase is dried over magnesium sulphate, concentrated 
by evaporation and purified by chromatography over a silica 
gel column with ethyl acetate/methanol (95:5) as eluant. 
Yield: 24.30 g (94 % of theory) , 

R« value: 0.40 (silica gel, ethyl acetate/methanol = 9:1) 
Mass spectrum (ESI*) : m/z = 281 [M+Na] * 

Example .XV 

4- {N~ [ (tert . -Butyloxycarbonyl) methyl] -N- (2-hydroxy-ethyl) - 

amino} -piperidine 

The compound is obtained by hydrogenation of 1- 
benzyloxycarbonyl-4 - { N- [ { t er t . -butyloxycarbonyl ) methyl J -N- (2- 
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hydroxy-ethyl) -amino} -piper idine in ethanol in the presence of 
10% palladium on activated carbon in a Parr Apparatus. 
Mass spectrum (ESI^) : m/z = 259 [M+H]* 

Example XVI 

1 -Benzyl oxycarbonyl -4 -{N- [ (tert. -butyl oxycarbonyl) methyl] - 

N- ( 2 -hydroxy- e t hyl ^ -amino} -p-ippri d-i ng^ 

1.2 ml of acetic acid are added to 4.89 g 1-benzyloxycarbpnyl- 
4-oxo-piperidine and 3.67 g tert. -butyl (2-hydroxy-. 
ethylamino) -acetate in 100 ml methylene chloride and cooled in 
an ice-water bath. Then a total of 4.44 g sodium 
triacetoxyborohydride are added in batches over a period of 
one hour. The .reaction mixture is allowed to warm up 
overnight. For working up the mixture is added to saturated 
sodium hydrogen carbonate solution. The organic phase is 
separated, dried over magnesium sulfate and concentrated by 
evaporation. The crude product is purified chroma tographically 
on a silica gel column with ethyl acetate/pet. ether (1:1) as 
eluant . 

Yield: 3.52 g (43 % of theory) 

Rf value: 0.40 (silica gel, cyclohexane/ethyl acetate =1:1) 
Mass spectrum (ESI"*^) : m/z = 393 [M+H]* 

Example XVII 

4- [ (3-chloro-4-fluoro-phenyl)amino] -6-hydroxy-7- ( (R) -tetra- 

hyf^rofu-ran-'^-yl nvy^ -qnina^rril n no 

The. compound is obtained by. treatment of 4- [ (3-chloro-4- 
fluoro-phenyl) amino] -6-benzyloxy-7- ( (R) -tetrahydrpfuran-3- 
yloxy) -quinazoline with trif luoroacetic acid under reflux. 
Rf value: 0.32 (silica gel, methylene chloride/methanol = 9:1) 
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4- [ (3-chloro-4-f luoro-phenyl) amino] -6-benzyloxy-7- ( (R) -tetra- 

hydrof uran-3-yloxy) quinazoline 

5 5.03 ml Diethyl azodicarboxylate are added dropwise to a 
solution of 8,00 g 4- (. (3-chloro-4-f luoro-phenyl) amino] -6- 
benzyloxy-7-hydroxy-quinazoline (see WO 0055141 Al) and 2,42 
ml (5) - ( + ) ~3-hydroxy-tetrahydrofuran and 7.95 g 
triphenylphosphine dn 160 ml tetrahydrof uran. The reaction 

10 mixture, is stirred overnight at room temperature and 
subsequently concentrated by evaporation in the rotary 
evaporator. The flask residue is purified chromatographically 
on a silica gel column with methylene chloride/ethyl acetate 
(gradient from 2:1 to 1:2) as eluant. 

15 Yield: 7.34 g (78 % of theory) 
Melting point: 165-168**C 

Mass spectrum (ESI*) : m/z = 466, 468 [M+H]* 
Example XIX 

20 

2-0x0-3- { [1- ( tert- -butyloxycarbonyl) -piperidin-4-yl] sulfanyl}- 

tetrahydrofuran 

The compound is obtained by reaction of 1- (tert . -butyloxy- 
carbonyl) -4 -mercapto-piperidine with 3-bromo-dihydro-furan-2- 
25 one in N,N-dimethylformamide in the presence of potassium 
tert .-butylate . 

Rf value: 0.35 (siica gel, cyclohexane/ethyl acetate = 3:2) 
Mass spectrum (ESI*): m/z = 300 [M-H]" 



30 
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Preparation of the final compounds: 
Example 1 

4- [ (3-chloro-4-fluorophenyl)amino] -6-cyclopentyloxy-7-{2- [4- 
(2-oxo-tetrahydrofuran-3-yl) -piperazin-l-yl] -ethoxy} - 

cruinazoline 

67 mg of 3 -bromo-dihydrof uran-2 -one are added to 180 mg of 4- 
[ (3-chloro-4-f luorophenyl) amino] -6-cyclopentyioxy-7- [2- 
(piperazin-l-yl) -ethoxy] -quinazoline and 0.14 ml of triethyl- 
amine in 4 ml of tetrahydrofuran. The reaction mixture is 
stirred at ambient temperature over the weekend. For working 
up the reaction mixture is evaporated down in vacuo using the 

rotary evaporator. The residue is chromatographed over a 
silica gel column with methylene chloride/methanol (95:5 to 
90:10). The light-coloured solid thus obtained is stirred with 
diethylether, suction filtered and dried in a drying gun in 
vacuo at 60**C. 

Yield: 120 mg ( % of theory) , 

Rf value: 0.3 8 (silica gel, methylene 

chloride/methanol/concentrated acjueous ammonia solution = 
90:10:0.1) 

Mass spectrum (ESI"): m/z = 568, 570 [M-H] ' 
Example 2 

4- [ (3-chloro-4-fluorophenyl) amino] -6-cyclopentylmethoxy-7- (2- 
{4- lis) - (2-oxo-tetrahydrofuran-5-yl) carbonyl] -piperazin-l-yl} - 

ethoxy) -cruinazoline 

72 mg of (S) - ( + ) -5-oxo-tetrahydrof uran-2-carboxylic acid are 
dissolved in 2 , 5 ml of N,N-dimethylf orTuamide, combined with 
183 mg of (benzotriazol-l-yl) -N, N, , N' -tetramethyl-uronium- 
tetraf luoroborate and stirred for 30 minutes at ambient 
temperature. This . solution is then added to a mixture of 250 
mg of 4 - [ (3-chloro-4-fluorophenyl) amino] -6-cyclopentylmethoxy- 
7- [2- (piperazin-l-yl) -ethoxy] -quinazoline and 110 fil of 
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triethylamine in 2.5 ml of N-dimethylf ormamide , The reaction 
mixture is stirred for five hours at ambient temperature. For 
working up the mixture is poured onto 50 ml of water. A white 
precipitate is formed, which is suction filtered and washed 
5 with water. The crude product is purified by chromatography 
over an Alox column (activity stage III) with methylene 
chloride/methanol (98:2) as eluant. The desired product is 
obtained as a light -coloured solid. 
Yield: 78 mg (26 % of theory), 
10 Rf value: 0.46 (silica gel, methylene 

chloride/niethanol/concentrated aqueous ammonia solution = 
90:10:0.1) 

Mass spectrum (ESI'): m/z « 610, 612 [M-H] ' 

15 The following compound is obtained analogously to Example 2 : 

(1) 4- [ (3-chloro-4-fluorophenyl) amino] -6 -cyclopentyloxy-7- (2- 
{4- [{S) - {2-oxo-tetrahydrofuran-5-yl) carbonyl] -piperazin-l-yl} - 

ethoxy) -quinazoline 
20 Rf value: 0.37 (silica gel, methylene 

chloride/methanol/concentrated aqueous ammonia solution = 
90:10:0.1) 

Mass spectrum (ESI"): m/z = 596, 598 [M-H]' 
25 Example 3 

4- [ (3-chloro-4-fluorophenyl) amino] -6-cyclopentylmethoxy'7- {2- 
[4- (2-oxo-tetrahydrof uran-4-yl) -piperazin-l-yl] -ethoxy} - 
quinazoline \ 

30 46 mg of (5H) -f uran-2-one are added to a solution of 230 mg of 
4- [ (3-chloro-4-f luorophenyDamino] -6-cyclppentylmethoxy-7- [2- 
(piperazin-l-yl) -ethoxy] -quinazoline in 2 ml of methanol. The 
reaction mixture is stirred for 24 hours at ambient 
temperature, then for another six at 50<*C. In total, six more 

35 drops of (5H) -furan-2-one are added until the reaction is 
complete. The solvent is distilled off using the rotary 
evaporator and the crude product is purified by chromatography 
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over an Alox column (activity stage III) with methylene 

chloride/methanol (98:2) as eluant. The desired product is 

obtained as a colourless solid. 

Yield: 106 mg (40 % of theory), 

Rf value: 0.50 (silica gel, methylene 

chloride/methanol /concentrated aqueous ammonia solution = 
90:10:0.1) 

Mass spectrum (ESI'): m/z = 582, 584 [M-H] " 

The following compounds are obtained analogously to Example 3 

(1) 4- [ {3-chloro-4-fluorophenyl) amino] -6-cyclopentyloxy- 

7- {2- [4- (2-oxo-tetrahydrofuran-4-yl) -piperazin-l-yl] -ethoxy}- 
quinazoline 

Rf value: 0.42 (silica gel, methylene 

chloride/methanol /concentrated aqueous ammonia solution = 
90:10:1) 

Mass spectrum (ESI*): m/z = 468, 470 [M-H]' 

(2) 4- [ (3-chloro-4-fluorophenyl) amino] -6-cyclopropylmethoxy- 
7- {2- [4- (2-oxo-tetrahydrofuran-4-yl) -piperazin-l-yl] -ethoxy}- 
quinazoline 

Rf value: 0.35 (silica gel, methylene 

chloride/me thanol/concentrated aqueous ammonia solution = 
90:10:1) 

Mass spectrum (ESI'): m/z = 554, 556 [M-H]* 
pxample 4. 

4- [ (3-chloro-4-f luorophenyDamino] -6-cyclopentyloxy-7- (2-{4- 
[ (R) - (2 -oxo-tetrahydrofuran-5-yl) methyl] rpiperazin-l-yl} - 

ethoxy) -ouinazoline \ 

160 mg of potassium carbonate and 50 mg of sodium iodide are 
added to 300 mg of 4- [ (3-chloro-4-f luorophenyl) amino] -6- 
cyclopentyloxy- 7- [2- (piperazin-l-yl) -ethoxy] -quinazoline in 20 
ml of acetonitrile. Then 170 mg of (le) -5- [ (methanesulphonyl- 
oxy) methyl] -2-oxo-tetrahydrofuran are added. The reaction 
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mixture is refluxed for four hours, then a further 0.10 g of 
(R) -5- [ (methanesulphonyloxy) methyl] -2-oxo-tetrahydrofuran are 
addjsd. After another ten hours of refluxing a further 0 . 12 g 
of iR) -5- [ (methanesulphonyloxy) methyl] -2-oxo-tetrahydrofuran 
5 as well as 0.20 g of potassium carbonate and 70 mg of sodium 
iodide are added • The reaction mixture is refluxed for another 
five hours and then left to stand over a weekend. For working 
up the reaction mixture is filtered and the filtrate is 
concentrated by evaporation. The crude product is purified by 

10 chromatography over a silica gel column with methylene 
chloride/methanol/concentrated aqueous ammonia solution 
(95:5:0.05, later 93:7:0.1) as eluant. The title compound is 
obtained as a white solid. 
Yield: 170 mg (47 % of theory) , 

15 value: 0.35 (silica gel, methylene 

chloride/methanol/concentrated acjueous ammonia solution = 

90:10:1) 

Mass spectrum (ESI"): m/z = 582, 584 [M-H] ' 

20 The following compounds are obtained analogously to Example 4: 

(1) 4- [ (3-chloro-4-fluorophenyl) amino] -6-cyclopentylmethoxy- 
7- (2- {4- [ (R) - (2-oxo-tetrahydrofuran-5-yl) methyl] -piperazin- 

l-yl}-ethoxy) -cjuinazoline 
25 Rf value: 0.50 (silica gel, methylene 

chloride/methanol/concentrated aqueous ammonia solution = 
90:10:0.1) 

Mass spectrum (ESI'): m/z = 596, 598 [M-H]" 

30 (2) 4- [ (3-chloro-4-fluorophenyl)amino] -6-cyclopropylmethoxy- 
7- (2- {4- [(R) - ( 2 -oxo-tetrahydrofuran-5-yl) methyl] -piperazin- 
1-yl} -ethoxy) -quinazoline 
Rj value: 0.36 (silica gel, methylene 

chloride/methanol/concentrated aqueous ammonia solution = 
35 90:10:1) 

Mass spectrum (ESI'): m/z = 568, 570 [M-H]* 
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Example 5 

4- [ (3-chloro-4-f luorophenyDamino] -6-cyGlopropylmethoxy- 

7- [2- (3-oxo-perhydro-pyrazino[2, 1-c] [1, 4] oxazin-8-yl) -ethoxy] - 

ouinazoline 

0.25 ml of diisopropylethylamine and 260 mg of perhydro- 
pyrazinb[2,l-c] ti,4]oxa2in-3-one x 2 trif luoroacetic acid are 

added to 150 mg of 4- [ (3-chloro-4-f luorophenyl) amino] -6- 
cyclopropylmethoxy-7- (2-bromoethoxy) -quinazbline in 15 ml of 
acetonitrile. The reaction mixture is stirred for one hour at 
ambient temperature and then refluxed for two hours. Then 70 
mg of potassium carbonate and 75 mg of sodium iodide are 
added. The reaction mixture is refluxed for about another 14 
hours, during which time a total of another 175 mg of 
perhydro-pyrazino[2,l-c] [1,4] oxazin-3-one x 2 trif luoroacetic 
acid and 300 mg of potassium carbonate are added successively 
until the reaction is complete. For worJcing up the inorganic 
salts are filtered off and the filtrate is evaporated down in 
vacuo. The flasJc residue is chromatographed over a silica gel 

column with methylene chloride/methanol (95:5) as eluant. The 

desired product is obtained as a light brown resin. 

Yield: 27 mg (16 % of theory), 

Rf value: 0.50 (silica gel, methylene 

chloride/me thanol/concentrated aqueous ammonia solution = 
90:10:0.1) 

Mass spectrum (EI): m/z = 541, 543 [M] * 

The following compounds are obtained analogously to Example 5: 

(1) 4-[ (3-chloro-4-fluoro-phenyl)amino]-6-(2-{4-[ (2-0X0- 
tetrahydrofuran-3-yl) sulfanyl] -piperidin-l-yl} -ethoxy) -7- 
methoxy-quinazoline 

Rf value: 0,42 (silica gel, ethyl acetate/methanol/concentrated 
aqueous ammonia solution = 90:10:0.5) 



CA 02417652 2003-01-28 



- 50 - 

Mass spectrum (EI): m/z = 546/ 548 [M]* 
Example 6 . 

5 4- [ (3-chloro-4~f luoro-phenyl) amino] -6- {2- [4- (2-oxo-morpholin- 

4-y1) -piperidin-l-vl1 -ethoxv} -V-methoxv-quinazoline 

The compound is obtained by treatment of 4- [ (3-chloro-4- 
fluoro-phenyl) amino] -6- [2- (4- {N- [ { tert . -butyloxycarbonyl) - 
methyl] -N- (2-hydrox^-ethyl) -amino } -piperidin-l-yl ) -ethoxy] -7- 
10 methoxy-quinazoline with trif luoroacetic acid in acetonitrile 
under reflux- 

Rf value: 0.10 (silica gel^ ethyl acetate/methanol/concentrated 

aqueous ammonia solution = 90:10:0.5) 

Mass spectrum (ESI"): m/z = 528, 530 [M-H]* 

15 

The following compounds are obtained analogously to Example 6: 

( 1 ) . 4 " [ ( 3 -chl oro- 4 - f luoro-phenyl ) amino ]-6-{2-[4-( 2 -oxo - 
morpholin-4-yl) -piperidin-l-yl] -ethoxy}-7- ( {R) - 
20 tetrahydrofuran-3-yloxy) -quinazoline 

Rf value: 0.11 (silica gel, ethyl acetate/methanol/concentrated 

aqueous ammonia solution = 90:10:0.5) 

Mass spectrum (ESI'): m/z = 584, 586 [M-H]" 

25 

The following compounds are obtained analogously to the 
preceding Examples: 

(1) 4- [ (3-chloro-4-f luorophenyDamino] -7-methoxy-6- {3- [4- (2- 
30 oxo-tetrahydrofuran-4-yl) -piperazin-l-ylj -propyloxy}- 

quinazoline 

(2) 4- [ ( 3 -chloro-4-f luorophenyDamino] -7-methoxy-6- (3- {4- [ (2- 
oxo-tetrahydrofuran-5-'yl) methyl] -piperazin-l-yl} -propyl oxy) - 

35 quinazoline 
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(3) 4- [ (3-chloro-4-fluorophenyl) amino] -7-methoxy-6- (3- {4- [ (2 
oxo-tetrahydrofuran-5-yl) carbonyl] -piperazin-l-yl} -propyloxy) 
quinazoline 

(4) 4- [ (3-chloro-4-fluorophenyl)aniino] -7-methoxy-6- {3-{4-{2- 
[ {2-oxo-tetrahydrofuran-3-yl) sulphanyl] -ethyl} -piperazin-1- 
yl}-propyloxy) -quinazoline 

(5) 4- [ (3-chloro-4-fluorophenyl) amino] -7-metlioxy-6- {3- [1- (2- 
oxo-tetraliydrofuran-4-yl) -piperidin-4-yl] -propyloxy}- 
quinazoline 

(6) 4- [ (3-chloro-4-fluorophenyl) amino] -7-methoxy-6- [3- (3-oxo- 
perhydro-pyrazino[2, 1-c] [1,4] oxazin-8-yl) -propyloxy] - 
quinazoline 

(7) 4- [ (3-chloro-4-fluorophenyl) amino] -7-metlioxy-6- [3- (1-oxo- 
perhydro-pyrazino [2, 1-c] [1, 4] oxazin-8-yl) -propyloxy] - 
quinazoline 

(8) 4- [ (3-cliloro-4-fluorophenyl) amino] -7-metlioxy-6- [3- (2r-oxa- 
3-oxo-8-aza-spiro [4 . 5] dec-S-yl) -propyloxy] -quinazoline 

(9) 4- [ (3-cliloro-4-fluoroplienyl)amino] -7-methoxy-6- [3- (3-oxa- 
2-oxo-9-aza-spiro [5,5] undecan-9-yl) -propyloxy] -quinazoline 

(10) 4- t (3-chloro-4-fluorophenyl) amino] -7-cyclopropylmethoxy- 
6- [3- (3-oxa-2-oxo-9-aza-spiro[5.5]undecan-9-yl) -propyloxy] - 
quinazoline 

(11) 4- [ (3-cliloro-4~fluorophenyl) amino] -7-metlioxy-6- [2- (3-oxa- 
2-oxo-9-aza-spiro[5.5]undecan-9-yl) -etlioxy] -quinazoline 

(12) 4- [ (R) - (l-phenyl-etliyl) amino] -7-methoxy-6- [2- (3-oxa-2-oxo 
9-aza-spiro [5 . 5] undecan-9-yl) -ethoxy] -quinazoline 
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(13) 4- [ (3-chloro-'4-f luorophenyl) amino] -7-methoxy-6- [3- (1,4- 
dioxa-2-oxo-9-'aza-spiro[5.5]undecan-'9-yl) -propyloxy] - 
quinazoline 

5 (14) 4- [ (3 -chloro-4-f luorophenyl) amino] -V-methoxy-S- [3- (4- 
metliyl-l-oxa-2 -oxo-4 , 9-diaza-spiro [5.5] iindecan- 9-yl) - 
propyloxy] -quinazoline 

(15) 4- [ (3 -chloro-4-f luorophenyl) amino] -7-cyclopropylmethoxy- 
10 6- [3 - (4 -methyl -1-oxa- 2 -oxo-4, 9-diaza-spiro [5.5] undecan-9-yl) - 

propyloxy] -quinazoline 

(16) 4- [ (3 -chloro-4-f luorophenyl) amino] -7-cyclopropylmethoxy- 
6- [2- (4 -methyl- 1-oxa- 2 -oxo-4 , 9-diaza-spiro [5.5] undecan-9-yl) - 

15 ethoxy] -quinazoline 

(17) 4- [ (3 -chloro-4-f luorophenyl) amino] -7-methoxy-6- {3- [4- (2- 
oxo-morpholin-4-yl) -piperidin-l-yl] -propyloxy} -quinazoline 

20 (18) 4- [ (3 -chloro-4-f luorophenyl) amino] -7-methoxy-6-{2- [4- (2- 
oxo-morphplin-4-yl) -piperidin-l-yl] -ethoxy) -quinazoline 

(19) 4- [ (3-^chloro-4-f luorophenyl) amino] -7-methoxy-6- {3- [4-(6- 
methyl-2-oxo-morpholin-4-yl) -piperidin-l-yl] -propyloxy}- 

25 quinazoline 

(20) 4- [ (3-chloro-4-f luorophenyl) amino] -7-cyclopropylmethoxy- 
6- {3- [4- (6-methyl-2-oxo-morpholin-4-yl) -piperidin-l-yl] - 
propyloxy} -quinazoline 

30 

(21) 4- [ (3-chloro-4-f luorophenyl) amino] -7-methoxy-6- (3-{4- [ (6 
methyl - 2 - oxo -morphol in - 4 -yl ) methyl ] -piperidin- 1 -yl } -propyl - 
oxy) -quinazoline 

35 (22) 4- [ (3-chloro-4-f luorophenyl) amino] -7-methoxy-6- (3- {4- [ (2 
oxo-tetrahydrofuran-3-yl) sulphanyl] -piperidin-l-yl} - 
propyloxy) -quinazoline 
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(23) 4- [ (3-chloro-4-f luorophenyl) amino] -7-methoxy-6- [3- (6- 
methoxy^^ethyl-2-oxo-morpholin-4-yl) -propyloxy] -quinazoline 

5 (24) 4- [ (3-chloro-4-fluorophenyl) amino] -7-methoxy-6- {3- [6- (2- 
metlioxy- ethyl) -2-oxo-morpliolin-4-yl] -propyloxy} -quinazoline 

(25) 4 - [ (3-cliloro-4-fluorophenyl) amino] -7 -metlioxy- 6- [3- (1, 9- 
dioxa-2-oxo-4-a2a-spiro[5.5]undecan-4-yl) -propyloxy] - 

10 quinazoline 

(26) 4- [ (3-chloro-4-fluorophenyl) amino] -6-methoxy-7- {3- [4- (2- 
oxo-tetrahydrofuran-4-yl) -piperazin-l-yl] -propyloxy} - 
quinazoline 

15 

(27) 4- [ (3-chloro-4-fluorophenyl) amino] -6-methoxy-7- (3- {4- [ (2- 
oxo-tetraliydrofuran-5-yl)metliyl] -piperazin-l-yl} -propyloxy) - 
quinazoline 

20 (28) 4- [ (3-cIiloro-4-fluorophenyl)amino] -6 -metlioxy- 7- (3-{4- t (2- 
oxo-tetraliydrofuran-B-yDcarbonyl] -piperazin-l-yl} -propyloxy) - 
quinazoline 

(29) 4~ [ (3-chloro-4-fluorophenyl)amino] -6 -metlioxy- 7- {3-{4-{2- 
( 25 [ (2-oxo-tetrahydrofuran-3-yl) sulphanyl] -ethyl} -piperazin-l- 
yl} -propyloxy) -c[uinazoline 

(30) 4- [ (3-chloro-4-fluorophenyl) amino] -6-methoxy-7- {3- [1- (2- 
oxo-tetrahydrofuran-4-yl) -piperidin-4-yl] -propyloxy} - 

30 quinazolinie 

(31) 4- [ (3-chloro-4-fluorophenyl)amino] -6-methoxy-7~ [3- (3-oxo- 
perhydro-pyrazino [2, 1-c] [1, 4] oxazin-8-yl) -propyloxy] - 
quinazoline 

35 
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(3 2) 4- [ (3-chloro-4-fluorophenyl) amino] -6-methoxy-7- [3- (1-oxo- 
perhydro-pyrazino[2, 1-c] [1, 4] oxazin-8-yl) -propyloxy] - 
quinazoline 

5 (33) 4- [ (3-chloro-4-f luorophenyl) amino! -6-methoxy-7- [3- (2-oxa- 
3 - oxo -8-aza-spiro[4.5] dec - 8 - yl ) - pr opy loxy ] - quina zol ine 

(34) 4- [ (3-chloro-4-f luorophenyl) amino] -6-methoxy-7- [3- (3-oxa- 
2-oxo-9-aza-spirc>[5.5]undecan-9-yl) -propyloxy] -quinazoline 

10 

(35) 4- t (3 -chloro-4-f luorophenyl) amino] -6-cyclopropylmethoxy- 
7- [3- {3-oxa-2-oxo-9-aza-spiro[5.5]undecan-9-yl) -propyloxy] - 
quinazoline 

15 (36) 4- [ (3 -chloro-4-f luorophenyl) amino] -6-methoxy-7- [2- (3-oxa- 
2-oxo-9-aza-spiro [5 . 5] undecan-9-yl) -ethoxy] -quinazoline 

(37) 4- [ (R) - (1 -phenyl -ethyl) amino] -6-methoxy-7- [2- (3-oxa-2-oxo- 
9-aza-spiro [5 .5] undecan-9-yl) -ethoxy] -quinazoline 

20 

(38) 4- [ (3-chloro-4-f luorophenyl) amino] -6-methoxy-7- [3- (1, 4- 
dioxa-2-oxo-9-'aza-spiro[5.5]undecan-9-yl) -propyloxy] - 
quinazoline 

25 (39) 4- [ (3 -chloro -4 -f luorophenyl) amino] -6-methoxy-7- [3- (4- 
methyl-l-oxa-2-oxo-4 , 9-diaza-spiro [5.5] undecan-9-yl) - 
propyloxy] -quinazoline 

(40) 4- [ (3-chloro-4-fluorophenyl).amino] -6-cyclopropylmethoxy- 
30 7- [3- (4-methyl-l-oxa-2-oxo-4, 9-diaza-spiro [5, 5] iindecan-9-yl) - 

propyloxy] -quinazoline 

(41) 4- [ (3-chloro-4-f luorophenyl) amino] -6-cyclopropylmethoxy- 
7- [2- (4-methyl-l-oxa-2-oxo-4,9-dia2a-spiro[5.5lundecan-9-yl) - 

35 ethoxy] -quinazoline 
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(42) 4- [ (3-chloro-4-f luorophenyl) amino] -6-methoxy-7- {3- [4- (2- 
oxo-morpholin-4-yl) -piperidin-l-yl] -propyloxy} -quinazoline 

(43) 4- [ (3 -chloro-4-f luorophenyl) amino] -e-methoxy-V- {2- [4- (2- 
oxo-morpholin-4-yl) -piperidin-l-yl] -ethoxy} -quinazoline 

(44) 4- [ (3-chloro-4-f luorophenyl) amino] -6-methoxy-7- {3- [4- (6- 
methyl-2-oxo-morpholin-4-yl) -piperidin-l-yl] --propyloxy} - 
quinazoline 

(45) 4- [ (3-chloro-4-f luorophenyl) amino] -6-cyclopropylmethoxy- 
7- {3- [4- (6-methyl-2-oxo-morpholin-4-yl) -piperidin-l-yl] - 
propyloxy} -quinazoline 

(46) 4- [ (3 -chloro-4-f luorophenyl) amino] -6-methoxy-7- {3-{4- 
[ (6-methyl-2-oxo-morpholin-4-yl)methyl] -piperidin-l-yl) - 
propyloxy) -quinazoline 

(47) 4- [ ( 3 -chloro-4-f luorophenyl) amino] -6-methoxy-7- (3- {4- [ (2 
oxo-tetrahydrofuran-3-yl) sulphanyl] -piperidin-l-ylj - 
propyloxy) -quinazoline 

(48) 4- [ (3-chloro-4-f luorophenyl) amino] -6-methoxy-7- [3- (6- 
methoxymethyl-2-oxo-morpholin-4-yl) -propyloxy] -quinazoline 

(49) 4- [ (3-chloro-4-f luorophenyl) amino] -6-methoxy-7- {3- [6- (2- 
methoxy- ethyl) -2-oxo-morpholin-4-yl] -propyloxy} -quinazoline 

(50) 4- [ (3 -chloro-4-f luorophenyl) amino] -6-methoxy-7- [3- (1, 9- 
dioxa-2 -oxo-4 - aza- spiro [5.5] undecan-4 -yl ) -propyloxy] - 
quinazoline 

(51) 4- [ (3-chloro-4-f luorophenyl) amino] -7- (tetrahydrof uran-3- 
yloxy) -6- {2- [4- (2-oxo-morpholin-4-yl ) -piperidin-l-yl] -ethoxy } 
quinazoline 
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(52) 4- [ (3-chloro-4-fluorophenyl) amino] -7- (tetrahydropyran-4- 
yloxy) -6-{ 4- [4- (2-oxo-morpholin-4-yl) -piperidin-l-yl] - 
butyloxy) -quinazoline 

5 (53) 4- [ {3-chloro-4-f luorophenyl) amino] -7- (tetrahydrofuran^2- 
ylmethoxy) -6- { 2- [4 - (2-oxO"morpholin-4-yl) -piperidin-l-yl] - 
ethoxy} -quinazoline 

(54 ) 4- [ (3-chloro-4/-fluorophenyl) amino] -7- (tetrahydropyran-4- 
10 ylmethoxy) -6-{2- [4- (2-oxo-morpholin-4-yl) -piperidin-l-yl] - 

ethoxy } -quinazoline 

(55) 4- t (3-chloro-4-fluorophenyl) amino] -6- (tetrahydrof uran-3- 
yloxy) -7- {2- [4- (2-oxo-morpholin-4-yl) -piperidin-l-yl] -ethoxy) - 

15 quinazoline 

(56) 4- [ (3-chloro-4-fluorophenyl) amino] -6- ( tetrahydropyran-4- 
yloxy) -7-{4- [4- (2-oxo-morpholin-4-yl) -piperidin-l-yl] - 
iputyloxy) -quinazoline 

20 

(57) 4- [ (3-chloro-4-fluorophenyl) amino] -6- (tetrahydrofuran-2- 
ylmethoxy) -7- {2- [4- (2-oxo-morpholin-4-yl) -piperidin-l-yl] - 
ethoxy } -quinazoline 

25 (58) 4-[ (3-chloro-4-f luorophenyl) amino] -6- (tetrahydropyran-4- 
ylmethoxy) -7- { 2- [4- (2-oxo-morpholin-4-yl) -piperidin-l-yl] - 
ethoxy } -quinazoline 
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Example 7 

Coated tablets containing 75 ma of active substance 

5 1 tablet core contains: 
active substance 
calcium phosphate 
corn starch 
polyvinylpyrrol idone 
10 hydroxypropyl methyl cellulose 
magnesium stearate 



15 Preparation: 

The active substance is mixed with calcium phosphate, corn 
starch, polyvinylpyrrolidone, hydroxypropylmethyl cellulose and 
half the specified amount of magnesium stearate. Blanks 13 mm 
in diameter are produced in a tablet -making machine and these 

20 are then rubbed through a screen with a mesh size of 1.5 mm 
using a suitable machine and mixed with the rest of the 
magnesium stearate. This granulate is compressed in a tablet- 
making machine to form tablets of the desired shape. 
Weight of core: 230 mg 
i 25 die: 9 mm, convex 

The tablet cores thus produced are coated with a film 
consisting essentially of hydroxypropylmethylcellulose. The 
finished film-coated tablets are polished with beeswax. 
Weight of coated tablet: 245 mg. 



75.0 mg 
93 , 0 mg 
35.5 mg 
10.0 mg 
.15.0 mg 
1.5 mg 
230.0 mg 



30 
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Example 8 

Tablets containing 10 0 mg of active substanrif^ 



Composition: 
1 tablet contains: 
active substance 



100.0 mg 
80.0 mg 
34.0 mg 
4 . 0 rag 
2 . 0 ma 
220.0 mg 



lactose 



corn starch 



polyvinylpyrrolidone 
magnesium stearate 



Method of Preparation: 

The active substance, lactose and starch are mixed together and 
uniformly moistened with an aqueous solution of the 
polyvinylpyrrolidone. After the moist composition has been 
screened (2.0 mm mesh size) and dried in a rack-type drier at 
SO^'C it is screened again (1.5 mm mesh size) and the lubricant 
is added. The finished mixture is compressed to form tablets. 
Weight of tablet: 220 mg 



Diameter: 



10 mm, biplanar, facetted on both sides 



and notched on one side. 



Example 9 

Tablets containing 150 ma of active substance 



Composition: 



1 tablet contains: 
active substance 
powdered lactose 
corn starch 



50.0 mg 
89.0 mg 
40.0 mg 
10,0 mg 
10,0 mg 
1.0 ma 
300.0 mg 



colloidal silica 



polyvinylpyrrol idone 
magnesium stearate 
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Preparation; 



The active substance mixed with lactose, corn starch and silica 
is moistened with a 20% aqueous polyvinylpyrrolidone solution 
and passed through a screen with a mesh size of 1.5 mm. The 
granules, dried at 45 ^C, are passed through the same screen 
again and mixed with the specified amount of magnesium 
stearate. Tablets are pressed from the mixture. 

Weight of. tablet: 3 00 mg 

die: lo mm, flat 



Example 10 

Hard gelatine capsules containing 150 ma of active substance 



1 capsule contains: 
active substance 
corn starch (dried) 
lactose (powdered) 
magnesium stearate 



approx . 
approx . 

approx. 



50.0 mg 
80,0 mg 
87.0 mg 
3,0 mg 
420.0 mg 



Preparation. 



The active substance is mixed with the excipients, passed 
through a screen with a mesh size of 0.75 mm and homogeneously 
mixed using a suitable apparatus. The finished mixture is 
packed into size 1 hard gelatine capsules . 

Capsule filling: approx. 320 mg 

Capsule shell: size 1 hard gelatine capsule. 



CA 02417652 2003-01-28 



- 60 - 



Example 11 



Suppositories containing 150 ma of active substance 



5 1 suppository contains: 
active substance 
polyethyleneglycol 1500 
polyethyleneglycol 6 00 0 
polyoxy ethylene sorbitan monostearate 



150.0 mg 
550^0 mg 
460.0 mg 
840.0 mg 



10 



2,000.0 mg 



Preparation; 

After the suppository mass has been melted the active substance 
15 is homogeneously distributed therein and the melt is poured 
into chilled moulds. 

Example 12 

20 Suspension containing 50 mg of active substance 
100 ml of suspension contains 



30 



25 



active substance 

carboxymethylcellulose-Na-salt 

methyl p-hydroxybenzoate 

propyl p-hydroxybenzoate 

glucose 

glycerol 

70% sorbitol solution 
flavouring 

dist . water ad 



1.00 g 
0.10 g 
0.05 g 
0.01 g 

10.00 g 
5.00 g 

20.00 g 
0.30 g 

100 ml 



Preparation: 



35 



The distilled water is heated to 70®C. The methyl and propyl 
p-hydroxybenzoates together with the glycerol and sodium salt 
of carboxymethylcellulose are dissolved therein with stirring. 
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The solution is cooled to ambient temperature and the active 
substance is added and homogeneously dispersed therein with 
stirring. After the sugar, the sorbitol solution and the 
flavouring have been added and dissolved, the suspension is 
evacuated with stirring to eliminate air. 

5 ml of suspension contain 50 mg of active substance. 

Example 13 

Ampoules containing 10 ma active substance 

Composition: 

active substance 
0.01 N hydrochloric acid q.s. 
double-distilled water 



ad 



10.0 mg 
2 . 0 ml 



Preparation: 

The active substance is dissolved in the necessary amount of 
0,01 N HCl, made isotonic with common salt, filtered sterile 
and transferred into 2 ml ampoules. 

Example 14 

Ampoules containing 50 ma of active substance 

Composition: 

active substance 
0.01 N hydrochloric acid q.s- 
double-distilled water ad 



50.0 mg 
10.0 ml 
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Preparation: 

The active substance is dissolved in the necessary amount of 
0.01 N HCl, made isotonic with common salt, filtered sterile 
and transferred into 10 ml ampoules. 

Example 15 

Capsules for powder, inhalation containing 5 mg of active 
substance 

1 capsule contains: 

active substance 5.0 mg 

lactose for inhalation 15,0 mg 

20.0 mg 

Preparation: 

The active substance is mixed with lactose for inhalation. The 
mixture is packed into capsules in a capsule -making machine 
(weight of the empty capsule approx. 50 rag) . 

weight of capsule: 70.0 mg 
size of capsule = 3 

Example 16 



Solution for inhalation for hand-held nebulisers containing 
2.5 mg active substance 

1 spray contains: 

active substance 2.500 mg 

benzalkonium chloride 0.001 mg 
IN hydrochloric acid q.s. 

ethanol/water (50/50) ad 15.000 mg 
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Preparation: 

The active substance and benzalkonium chloride are dissolved 
in ethanol/water (50/50) . The pH of the solution is adjusted 
with IN hydrochloric acid. The resulting solution is filtered 
and transferred into suitable containers for use in hand-held 
nebulisers (cartridges) . 

Contents of the container: 4.5 g 
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Patent Claims 
!• Bicyclic heterocycles of general formula 




wherein 

X denotes a methyne group substituted by a cyano group or a 
nitrogen atom, 

denotes a hydrogen atom or a methyl group, 

denotes a phenyl, benzyl or 1-phenylethyl group, wherein the 
phenyl nucleus in each case is substituted by the groups to 
R3 , where 

and Rj, which may be identical or different, each denote 
a hydrogen, fluorine, chlorine, bromine or iodine atom, 

a methyl, ethyl, hydroxy, methoxy, ethoxy, amino, cyano, 
vinyl or ethynyl group, 

an aryl, aryloxy, arylmethyl or arylmethoxy group, 

a methyl or methoxy group substituted by 1 to 3 fluorine 
atoms or 

Ri together with Rj, if they are bound to adjacent carbon 
atoms, denotes a -CH=CH-CH=CH, -CH=CH-NH or -CH^N-NH group 
and 



CA 02417652 2003-01-28 



- 65 - 

Ra denotes a hydrbigen, fluorine, chlorine or bromine atom, 

one of the groups or R^ denotes an -A-B group and 

the other group R^, or R^ denotes a -C-D group, where 

A denotes a C^.g-alkylene group, a -O-C^.g-alkylene group, 
where the alkylene moiety is linked to the group B, or an 
oxygen atom, while this may not be linked to a nitrogen 
atom of the group B, and 

B denotes a pyrrol idino group wherein the two hydrogen 
atoms in the 2 position are replaced by a group E, wherein 

E represents a -CHj-O-CO-CHa, -CHjCHa-O-CO, 
-CH2-O-CO-CH2CH2, -CH2CH2-O-CO-CH2 or -CH2CH2CH2-O-CO" 
bridge optionally substituted by one or two C^.j-alkyl 
groups , 

a pyrrol idino group wherein the two hydrogen atoms in the 
3 position are replaced by a group F wherein 

F denotes an -O-CO-CH2CH2, -CH2-O-CO-CH2, -CHjCHj-O-CO, 
-O-CO-CH2CH2CH2, -CH2-O-CO-CH2CH2, -CH2CH2-O-CO-CH2, 
-CH2CH2CH2-O-CX), -O-CO-CHj-NR^-CHj, -CH2-O-CO-CH2-NR4, 
-O-CO-CH2-O-CH2 or -CH2-O-CO-CH2-O- bridge optionally 
substituted by one or two C^.j-^^lkyl groups, where R4 
denotes a hydrogen atom or a Ci.4-alkyl group, 

a piperidino or hexahydroazepino group, wherein the two 
hydrogen atoms in the 2 position are replaced by a group E, 
where E is as hereinbefore defined, 

a piperidino or hexahydroazepino group, wherein in each 
case the two hydrogen atoms in the 3 position or in the 4 
position are replaced by a group F, where F is as 
hereinbefore defined. 
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a piperazino or 4- (C^.^-alkyl) -piperazino group, wherein the 
two hydrogen atoms in the 2 position or in the 3 position 
of the piperazino ring are replaced by a group E, where E 
is as hereinbefore defined, 

a pyrrolidino or piperidino group, wherein two neighbouring 
hydrogen atoms are replaced by a -O-CO-CH2, -CHj-O-CO, 
-O-CO-CH2CH2, -CH2-O-CO-CH2, -CHjCHj-O-CO, -O-CO-CHa-NR^ or 
-O-CO-CH2-O- bridge optionally substituted by one or two 
Ci-2""^lkyl groups, where 

is as hereinbefore defined and the heteroatoms of the 
abovementioned bridges are not bound to the 2 or 5 
position of the pyrrolidino ring and are not bound to the 
2 or 6 position of the piperidino ring, 

a piperazino or 4- (C^.^-alkyl) -piperazino group, wherein a 
hydrogen atom in the 2 position together with a hydrogen 
atom in the 3 position of the piperazino ring are replaced 
by a -CH2-O-CO-CH2 or -CH^CHa-O-CO- bridge optionally 
substituted by one or two C^.j-alkyl groups, 

a piperazino group wherein a. hydrogen atom in the 3 
position together, with the hydrogen atom in the 4 position 
are replaced by a -CO-O-CHaCHa. or -CH2-O-CO-CH2- bridge 
optionally substituted by one or two C^.a-alkyl groups, 
where in each case the left-hand end of the abovementioned 
bridges is bound to the 3 position of the piperazino ring, 

a pyrrolidino, piperidino or hexahydroazepino group 
substituted by the group R5 wherein 

R5 represents a 2-oxo-tetrahydrof uranyl, 2-oxo-tetra- 
hydropyranyl , 2-oxo-l, 4-dioxanyl or 2-oxo-4- (C^.^-alkyl) - 
morpholinyl group optionally substituted by one or two 
Cj.j-alkyl groups, 
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a pyrrolidine group substituted in the 3 position by a 
2-oxo-morpholino group, while the 2-oxo-n\orpholino group 
may be substituted by one or two Ci.j'^l^yl groups, 

a piper idino or hexahydroazepino group substituted in the 3 
or 4 position by a 2-oxo-morpholino group, while the 2-oxo- 
morpholino group may be substituted by one or two C^.j^^l^^yl 
groups , 

a 4- (Ci.4-alkyl) -piperazino or 4- (Cj^.^-alkyl) -homopiperazino 
group substituted at a cyclic carbon atom by Rg, wherein Rg 
is as hereinbefore defined, 

a piperazino or homopiperazino group substituted in the 4 
position by the group R^, wherein 

Rg represents a 2 -oxo- tetrahydrofuran-3-yl, 2~oxo- 
tetrahydrof uran-4 -yl , 2 -oxo- tetrahydropyran-3 -yl , 2 -oxo- 
tetrahydropyran-4-yl or 2-oxo-tetrahydropyran-5-yl group 
optionally substituted by one or two C^.j-alkyl groups, 

a pyrrolidino group substituted in the 3 position by an 
(R^NRfi) , RgO, RgS, RfiSO or R^SOa group, where R4 and Rg are as 
hereinbefore defined, 

a piperidino or hexahydroazepino group substituted in the 3 
or 4 position by an {R^NR^) , R^O, RgS, R^SO or R^SOj group, 
wherein R^ and R^ are as hereinbefore defined, 

a pyrrolidino, piperidino or hexahydroazepino group 
substituted by an Rj-C^.^-alkyl, (R4NRg) -C^.^-alkyl, 
R60-Ci.4-alkyl, RgS-C^.^-alkyl, R^SO-C^.^-alkyl, RgS02-Ci.4-alkyl 
or R^NRg-CO group, wherein R^ to Rg are as hereinbefore 
defined. 
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a pyrrolidine group substituted in the 3 position by an 
R5-CO-NR4, R5-Ci.4-alkylene-CONR^, (R4NRJ -Cj.^-alkylene-CONR^, 

RsO'"C:i-4-alkylene-CONR4, RgS-Ci.^-alkylene-CONR^, 
RgSO-C^.^-alkylene-CONR^, ReSO^-C^.^-alkylene-CONR^, 2-oxo- 
5 morpholino-Ci^^-alkylene-CONR^, Rg-C^.^-alkylene-Y or 

C2.4-alkyl-Y group, where the C2.4-alkyl moiety of the 
Cj.^-alkyl-Y group in each case is substituted from position 
2 by an (R4NRg) , RgO, R^S, RgSO or RgSOj group and the 2-oxo- 
tnorpholino moiety may be substituted by one or two 
10 Ci_2-alkyl groups, wherein 

R4 to R^ are as hereinbefore defined and 

y represents an oxygen or sulphur atom, an imino, 
15 N- (Cj^.^-alkyl) -imino, sulphinyl or sulphonyl group, 

a piperidino or hexahydroazepino group substituted in the 3 
or 4 position by an R5-CO-NR4, Rj-C^.^-alkylene-CONR^, 
(R^NRg) -Ci„4-alkylene-C0NR4, RgO-Ci.4-alkylene-CONR4, 
20 RgS-Cj^.^-alkylene-CONR^, RgSO-C^.^-alkylene-CGNR^, 

R6S02-Ci.4-alkylene-CONR4, 2-oxo-morpholino-Ci_4-alkylene- 
CONR4, Rg-Ci.^-alkylene-Y or C2.4-alkyl-Y group, wherein 

Y is as hereinbefore defined, the 2-oxo-morpholino moiety 
25 may be substituted by one or two C^.j-alkyl groups and the 

Ca.4-alkyl moiety of the Cj.^-alkyl-Y group is substituted 
in each case from position 2 by an {R4NR6) , RgO, R^S, R^SO 
or RgSOa group, where R^ to Rg are as hereinbefore 
defined, 

30 

a 4- (Ci,4-alkyl) -piperazino or 4- (Ci,4-alkyl) -homopiperazino 
group substituted, at a cyclic carbon atom by an 
R5-Ci-4-alkyl, (R4NR€) -Ci.4-alkyl, R^O-Ci.^-alkyl, RgS-C^.^-alkyl, 
RgS0-Ci.4-alkyl, RgS02-Ci.4-alkyl or R4NRg-CO group, wherein R4 
3.5 to Rfi are as hereinbefore defined. 
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a piperazino or homopiperazino group substituted in the 4 
position by an Rg-C^.^-alkyl, R5-CO, Rg-C^.^-alkylene-CO, 
(R^NRJ -Cj.^-alkylene-CO, R^O-C^.^-alkylene-CO, 
RgS-Cj^^-alkylene-CO, RgSO-C^.^-alkylene-CO or 
R^SOj-C^.^-alkylene-CO group, wherein R^ to Rg are as 
hereinbefore defined, 

a piperazino or homopiperazino group substituted in the 4 
position by a Cg.^-alkyl group, wherein the C2.4-alkyl group 
is substituted in each case from position 2 by an (R^NRg) , 
RfiO, RgS, RgSO or RfiSOa group, where R^ and R^ are as 
hereinbefore defined, 

a pyrrolidine, piper idino or hexahydroazepino group 
substituted by a 2-oxo-niorpholino-Ci_4-alkyl group, wherein 
the 2-oxo-morpholino moiety may be substituted by one or 
two Ci.j-alkyl groups, 

a pyrrolidine group substituted in the 3 position by a 
C2.4-alkyl-Y group, wherein 

Y is as hereinbefore defined and the C2.4-alkyl moiety of 
the Ca.^-alkyl-Y group is substituted in each case from 
position 2 by a 2-oxo-morpholino group optionally 
substituted by one or two C^.j-alkyl groups, 

a piperidino or hexahydroazepino group substituted in the 3 
or 4 position by a C2,4-alkyl-Y group, wherein 

Y is as hereinbefore defined and the C2.4-alkyl moiety of 
the C2.4-alkyl-Y group is substituted in each case from 
position 2 by a 2-oxo-morpholino group optionally 
substituted by one or two C^.j-alkyl groups, 

a 4- {Ci_4-alkyl) -piperazino or 4- (Ci_4-alkyl) -homopiperazino 
group substituted at a cyclic carbon atom by a 2 -0x0- 
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morpholino-Cj.^-alkyl group, wherein the 2-oxo-^morpholino 
moiety may be substituted by one or two C^.j-alkyl groups, 

a piperazino or homopiperazino group substituted in the 4 
position by a 2-oxo-morpholino-Ci.4-alkylene-C0 group, 
wherein the 2-oxo-morpholino moiety may be substituted by 
one or two C^.a-alkyl groups, 

a piperazino or homopiperazino group substituted in the 4 
position by a Ct2.4-alkyl group, wherein the C2.4-alkyl moiety 
is substituted in each case from position 2 by a 2-oxo- 
morpholino group optionally substituted by one or two 
Ci.2-alkyl groups, 

a pyrrol idinyl or piper idinyl group substituted in the 1 
position by the group R^, by an Rg-C^.^-alkyl, R5-CO, 
Rs-Ci_4-alkylene-CXD, (R^NR^) -C^.^-alkylene-CO,. 
RgO-Ci.^-alkylene-CO, R6S-Cj,4-alkylene-CO, RgSO-Cj^.^-alkylene- 
CO, R^S02-Ci,4-alkylene-CO or 2-oxo-morpholino-Ci.4-alkylene- 
CO group, wherein 

R4 to.Rg are as hereinbefore defined and the 2-oxo- 
morpholino moiety may be substituted by one or two 
C^.j-alkyl groups, 

a pyrrolidinyl or piperidinyl group substituted in the 1 
position by a Cj.^-alkyl group, wherein the C2,4~alkyl moiety 
is substituted in each case from position 2 by an (R4NR5) , 
R^O, RgS, RfiSO, RfiSOa or 2-oxo-morpholino group, where 

R4 and Rg are as hereinbefore defined and the 2-oxo- 
. morpholino moiety may be substituted by one or two 
Cj.a-alkyl groups, 

a pyrrolidin-3 -yl-NR^, piperidin-3-yl-NR4 or piperidin- 
4-yl-NR4 group substituted in each case at the cyclic 
nitrogen atom by the group R^, by an Rs-Ci.4-alkyl, R5-CO, 
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Rg-Cj.^-alkylene-CO, (R^NRJ -C^.^-alkylene-CO, 

R60-Ci.4-alkylene-CO, RgS-Ci^^-alkylene-CO, RgSO-C^.^-alkylene- 
CO, RgSOj-C^.^-alkylene-CO or 2-oxo-morpholino-Cj^.4-alkylene- 
CO group, wherein 

R^ to Rfi are as hereinbefore defined and the 2-6xo- 
morpholino moiety may be substituted by one or two 
Cj.a-alkyl groups, 

a pyrrolidin-S-yl-NR^, piperidin-S-yl-NR^ or piperidin- 
4-yl-NR4 group substituted in each case at the cyclic 
nitrogen atom by a C2.4-alkyl group, wherein the C2.4-alkyl 
moiety is substituted in each case from position 2 by an 
(R^NRg) r RsO, RgS, RgSO, RgSOj or 2-oxo-morpholino group, 
where 

R4 and Rg are as hereinbefore defined and the 2-oxo- 
morpholino moiety may be substituted by one or two 
Ci.2-"^i^yi groups, 

a Rg-Q.^-alkylene-NR^ group wherein and R5 are as 
hereinbefore defined, or 

a C2.4-alkyl-NR4 group wherein the Cj.^-alkyl moiety is 
substituted in each case from position 2 by an (R^NR^) , RgO, 
RjS, RfiSO, RfiSOa or 2 -oxo- morpholino group, where 

R4 and Rc are as hereinbefore defined and the 2-oxo- 
morpholino moiety may be substituted by one or two 
Ci.2-alkyl groups, 

a 2-oxo-morpholin-4-yl group substituted by the group R7 or 

by the group R^ and a C^.^-alkyl group, 

where 



R7 represents a Cj.^-alkyl, hydroxy-Ci.4-alkyl , C^.^-alkoxy- 
C^.^-alkyl, di- (C^.^-alkyl) - amino -Cj.^- alky 1, pyrrolidino- 
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Ci.4-alkyl, piper idino-Ci.^-alkyl, morpholino-C^.^-alkyl, 
4- (Ci.^-alkyl) -piperazino-Cj.^-alkyl, C^.^-alkylsulphanyl- 
Ci.^-alkyl, Ci.^-alkylsulphinyl-Ci.4-alkyl, C^.^-alkyl- 
sulphonyl - C^.^ - alkyl , cyano - C^.^ - alkyl , Cj., - alkoxycarbonyl - 

- alkyl , aminocarbonyl - C^.^ - alkyl , C^.^ -alkyl - amino- 
carbonyl-Ci.4 -alkyl, di- (Ci.4-alkyl) - aminocarbonyl - 

_4 - alkyl , pyrrol idinocarbonyl - Ci - a 1 ky 1 , 
piperidinocarbonyl -Ci.^-alkyl , morphplinocarbonyl - 
Ci.4-alkyl or a 4- (C^.^-alkyl) -piperazinocarbonyl-C^.^-alkyl 
group, ' 

a 2-oxo-morpholin-4-yl group substituted by two groups R,, 
where is as hereinbefore defined and the two groups R, 
may be identical or different, 

a 2-oxo-morpholin-4-yl group wherein the two hydrogen atoms 
of a methylene group are replaced by a -(CHj)^, -CHa-Y-CHa/ 
-CHa-Y-CHa-eHj, -CH2CH2-Y-CH2CH2 or -CHaCHa-Y-CHaCHaCHa- bridge 
optionally substituted by one or two C^.a-alkyl groups, 
where 

y is as hereinbefore defined and 

m represents the number 2, 3, 4, 5 or 6, 

a 2-oxo-morpholin-4-yl group wherein a hydrogen atom in the 
5 position together with a hydrogen atom in the 6 position 
is replaced by a - {CB^) ^, -CH2-Y-CH2, -CH2-Y-CH2CH2 or 
-CHa-CHa-Y-CHa- bridge, where 

Y is as hereinbefore defined and 
n denotes the number 2, 3 or 4, 

or, if C together with D represents a group R^, it may also 
represent a 2-oxo-morph61in-4-yl group which may be 
substituted by 1 to 4 C^.a-alkyl groups, 
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C denotes an -O-Ci.g-alkylene group, where the alkylene 
moiety is linked to the group D, or an oxygen atom, while 
this may not be linked to a nitrogen atom of the group D, 
and 

D denotes an amino group substituted by 2 C^.^-alkyl groups 
wherein the alkyl groups may be identical or different and 
each alkyl moiety may be substituted from position 2 by a 
Ci.4-alkoxy or di- alkyl) -amino group or by a 4- to 7- 
membered alkyleneimino group, while in the abovementioned 
6- to 7-membered alkyleneimino groups a methylene group in 
each case may be replaced in the 4 position by an oxygen or 
sulphur atom or by a sulphinyl, sulphonyl or N- (C^.^^alkyl) - 
imino group, 

a 4- to 7-membered alkyleneimino group optionally 
substituted by 1 to 4 methyl groups, 

a 6- to 7-membered alkyleneimino group optionally 
substituted by 1 or 2 methyl groups where in each case a 
methylene group in the 4 position is replaced by an oxygen 
or sulphur atom, by a sulphinyl, sulphonyl or 
N- (Ci.4-alkyi) -imino group, 

an imidazolyl group optionally substituted by 1 to 3 methyl 
groups , 

a C5.7-cycloalkyl group wherein a methylene group is 
replaced by an oxygen or sulphur atom, by a sulphinyl, 
sulphonyl or N- (C^.^- alkyl) -imino group, or 

C together with D denotes a hydrogen atom, 

a C^.g-alkoxy group optionally substituted from position 2 
by a hydroxy or Ci.4-alkoxy group, 

a C3.7-cycloalkoxy or Cj.^-cycloalkyl-Cj.^-alkoxy group. 
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a tetrahydrofuran-3-yloxy, tetrahydropyran-3-yloxy, 
tetrahydropyran-4-yloxy, tetrahydrof uranylmethoxy or 
tetrahydropyranylmethoxy group, 

5 

or a group . Re , where 

Re denotes a Ca.s-alkoxy group which is substituted from 
position 2 by a C^.^-cycloalkoxy or C3_7-cycloalkyl- 
10 Cj.j-alkoxy gr6up, 

a C4.7-cycloalkoxy or Ca.^-cycloalkyl-Ci.g-alkoxy group, 
wherein the cycloalkyl moiety is substituted in each case 
by a Ci.4-alkyl, C^.^-alkoxy, di- (C^.^-alkyl) -amino, 

15 pyrrol idino/ piper idino, morpholino, piperazino, 

N- (Cj,2-alJ^yl) -piperazino, C^.^-alkoxy-C^.a-^lkyl, 
di- (Ci_4-alkyl) -amino-Ci.2~alkyl, pyrrolidino-C^.a^alkyl, 
piperidino-Ci.2"slkyl, morphoiino-Ci.a'Silkyl, piperazino- 
Cj.a-alkyl or N- (C^.j-alkyl) -piperazino-C^.j-alkyl group, 

20 where the abovementioned cycloalkyl moieties may 

additionally be substituted by a methyl or ethyl group, 

while, unless stated otherwise, the aryl moieties mentioned in 
the definition oiE the abovementioned groups denote a phenyl 
25 group which may be mono- or disubstituted by R', while the 
substituents may be identical or different, and 

R' represents a fluorine, chlorine, bromine or iodine atom, 
a Ci.2"5ilkyl/ trif luoromethyl or C^.j-alkoxy group, or 



30 



two groups R' , if they are bound to adjacent carbon atoms, 
together denote a Cj.^-alkylene, methylenedioxy or 
1, 3-butadien-l,4"ylene group. 



35 the tautomers, stereoisomers and the salts thereof. 
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2. Bicyclic heterocycles of general formula I according to 
claim 1 wherein 

X denotes a nitrogen atom, 

denotes a hydrogen atom, 

Rj, denotes a 1-phenylethyl, 3-methylphenyl, 3-chlorophenyl, 
3-bromophenyl or 3-chloro-4-f luorophenyl group, 

Rc denotes an -A-B group wherein 

A denotes a -OCH2CH2/ -OCH2CH2CH2 or -OCH2CH2CH2CH2 group, 
where the alkylene moiety in each case is linked to the 
group B, and 

B denotes a piperidino group wherein the two hydrogen atoms 
in the 4 position are replaced by a -CH2-O-CO-CH2, 
-CH2CH2-O-CO, -CH2CH2-O-CO-CH2, -O-CO-CH2-NCH3-CH2 or 
-O-CO-CH2-O-CH2- bridge, 

a piperazino group wherein a hydrogen atom in the 3 
position together with the hydrogen atom in the 4 position 
are replaced by a -CO-O-CH2-CH2 or -CHj-O-GO-CHj- bridge, 
where in each case the left-hand end of the abovementioned 
bridges is bound to the 3 position of the piperazino ring, 

a piperidino group which is substituted in the 4 position 
by a 2-oxo-morpholino or 2-oxo-morpholinomethyl group, 
where the 2-oxo-morpholino moiety may be substituted in 
each case by one or two methyl groups, 

a piperazino group which is substituted in the 4 position 
by a 2-oxo-tetrahydrofuran-3-yl or 2-oxo-tetrahydrof uran- 
4-yl group. 
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a piperidino group which is subst^itutied in the 4 position 
by an R^S group, where 

Rg denotes a 2-oxo-tetrahydrofuran-3-yl or 2-oxo-.tetra- 
5 hydrofuran-4-yl group, 

a piperazino group which is substituted in the 4 position 
by a 2-oxo-tetrahydrofuranylmethyl or 2-oxo- 
tetrahydrofuranylcarbonyl group, 

10 

a piperazino group which is substituted in the 4 position 
by a [2- (2-oxo-tetrahydrofuran-3-ylsulphenyl) ethyl] group, 

a piperidin-4-yl group which is substituted in the 1 
15 position by a 2-oxo-tetrahydrofuran'-3-yl or 2-oxo- 

tetrahydrofuran-4'-yl group, 

a 2-oxo-morpholin-4-yl group which is substituted by a 
methoxymethyl or tnethoxyethyl group, 

20 

a 2-oxo-morpholin-4-yl group wherein the two hydrogen atoms 
of a methylene group are replaced by a -CHjCHjCH^CHj, 
-CHjCH^CH^CHjCHj, -CHj-O-CHaCH^ or -CHjCHj-O-CHjCHj- bridge, 

25 and R^ represents a methoxy, cyclopropylmethoxy, 
tetrahydrof uran-3 -yloxy , tetrahydropyran-3 -yloxy , 
tetrahydropyran-4-yloxy, tetrahydrof uranylmethoxy or 
tetrahydropyranylraethoxy group, 

30 the tautomers, stereoisomers and the salts thereof, 

3, Bicyclic heterocycles of general formula I according to 
claim 1 wherein 

35 X denotes a nitrogen atom, 

R3 denotes a hydrogen atom. 
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Rb denotes a 1-phenylethyl , 3-methylphenyl, 3-chlorophenyl, 
3'bromophenyl or 3-chloro-4-f luorophenyl group, 

denotes a methoxy, cyclopentyloxy, cyclopropylmethoxy, 
cyclopentylmethoxy, tetrahydrofuran-3-yloxy, tetrahydropyran- 
3-yloxy, tetrahydropyran-4-yloxy, tetrahydrofuranylmethoxy or 
tetrahydropyranylmethoxy group and 

denotes an -A-B group wherein 

A denotes an -OCHjCHj, -OCH2CH2CH2 or -OCH^CHjCHaCHj group, 
where the alkylene moiety in each case is linked to the 
group B, and 

B denotes a piperidino group wherein the two hydrogen atoms 
in the 4 position are replaced by a -CH2-O-CO-CH2, 
-CH2CH2-0~CO, -CH2CH2-O-CO-CH2, -O-CO-CH2-NCH3-CH2 or 
-O-CO-CH3-O-CH2- bridge, 

a piperazino group wherein a hydrogen atom in the 3 
position together with the hydrogen atom in the 4 position 
are replaced by a -CO-O-CH2-CH2 or -CH2-O-CO-CH2- bridge, . 
where in each case the left-hand end of the abovementioned 
bridges is bound to the 3 position of the piperazino ring, 

a piperidino group which is substituted in the 4 position 
by a 2-oxo-morpholino or 2-oxo-morpholinoraethyl group, 
while the 2-oxo-morpholino moiety may be substituted in 
each case by one or two methyl groups, 

a piperazino group which is substituted in the 4 position 
by a 2-oxo-tetrahydrofuran-3-yl or 2-oxo-tetrahydrofuran- 
4-yl group, 

a piperidino group which is substituted in the 4 position 
by an RgS group, where 
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Rg represents a 2-oxo-tetrahydrofuran-3-yl or 2-oxo- 
tetrahydrofuran-4-yl group, 

5 a piperazino group which is substituted in the 4 position 

by a 2-oxo-tetrahydrofuranylmethyl or 2-oxo- 
tetrahydrof uranylcarbonyl group, 

a piperazino group which is substituted in the 4 position 
10 by a [2- (2-oxo-tetrahydrofuran-3-ylsulphenyl) ethyl] group, 

a piperidin-4-yl group which is substituted in the 1 
position by a 2-oxo-tetrahydrofuran-3*-yl or 2-oxo- 
tetrahydrofurari-4-yl group, 
15 . 

a 2-oxo-morpholin-4-yl group which is substituted by a 
methoxymethyl or methoxyethyl group, 

a 2-oxo-n\orpholin-4-yl group wherein the two hydrogen atoms 
20 of a methylene group are replaced by a - CH2CH2CH2CH2 , 

-GH2CH2CH2CH2CH2, -CH2-O-CH2CH2 or -CH2CH2-O-CH2CH2- bridge, 

the tautomers, stereoisomers and the salts thereof. 

25 4, Bicyclic heterocycles of general formula I according to 
claim 1 wherein 

X denotes a nitrogen atom, 

30 R3 denotes a hydrogen atom, 

Rb denotes a 3-chloro-4-f luorophenyl group, 

R^ denotes a cyclopentyloxy, cyclopropylmethoxy , cyclopentyl- 
35 methoxy, tetrahydrof uran-3-yloxy or tetrahydrofuran-2-yl- 
methoxy group and 
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Rjj denotes an -A-B group wherein 

A denotes a -OCH2CH2 group, where the alkylene moiety is 
linked to the group B, and 

B denotes a piperazino group wherein a hydrogen atom in the 
3 position together with the hydrogen atom in the 4 
position is replaced by a -CHj-O-CO-CHa- bridge, while the 
left-hand end of the abovementioned bridge is bound to the 
3 position of. the piperazino ring, 

a piperazino group which is substituted in the 4 position 
by a 2-oxo-tetrahydrofuran-3-yl, 2-oxo-tetrahydrof uran- 
4-yl-, 2-oxo-tetrahydrofuranylmethyl or 2-oxo- 
tetrahydrofuranylcarbonyl group, 

the tautomers, stereoisomers and the salts thereof. 

5. The following compounds of general formula I according to 
claim 1: 

(1) 4- [ (3-chl6ro-4-fluorophenyl) amino] -6-cyclopentylmethoxy- 
7-{2- [4- (2-oxo-tetrahydrofuran-4-yl) -piperazin-l-yl] -ethoxy}- 
quinazoline, 

(2) 4- [(3-chloro-4-fluorophenyl)amino] -6-cyclopentyloxy- 

7- {2- [4- (2-oxo-tetrahydrofuran-4-yl) -piperazin-l-yl] -ethoxyjr 
quinazoline, 

(3) 4- [ (3-chloro-4-fluorophenyl) amino] -6-cyclopropylmethoxy- 
7- {2- [4- (2-oxo-tetrahydrofuran-4-yl) -piperazin-l-yl] -ethoxy}- 
quinazoline and 

(4) 4- [ (3-chloro-4-fluorophenyl) amino] -6-cyclopropylmethoxy- 
7- (2- {4- [ {R) - (2-oxo-tetrahydrofuran-5-yl)methyl] -piperazin- 
l-yl} -ethoxy) -quinazoline. 
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the tautomers, stereoisomers and the salts thereof. 

6. Physiologically acceptable salts of the compounds according 
to at least one of claims 1 to 5 with inorganic or organic 

5 acids or bases, 

7. Pharmaceutical compositions containing a compound according 
to at least one of claims 1 to 5 or a physiologically 
acceptable salt according to claim 6 optionally together with 

10 one or more inert carriers and/or diluents, 

8. Use of a compound according to at least one of claims 1 to 6 
for preparing a pharmaceutical composition which is suitable 
for treating benign or malignant tumours, for preventing and 

15 treating diseases of the airways and lungs, for treating 

polyps, diseases of the gastrointestinal tract, the bile duct 
and gall bladder as well as the kidneys ^nd skin. 

9. Process for preparing a pharmaceutical composition according 
20 to claim 7, characterised in that a compound according to at 

least one of claims 1 to 6 is incorporated in one or more inert 
carriers and/or diluents by a non-chemical method. 

10. Process for preparing a compound of general formula I 

25 according to at least one of claims 1 to 6, characterised in 
that 

a) a compound of general formula 




, (II) 



optionally formed in the reaction mixture 
wherein 
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R., Rb and X are defined as in claims 1 to 5, 

one of the groups R^.' or R^' denotes a -C-D group mentioned for 
Rp or Rd in claims 1 to 5 and 

the other group R^' or R^' denotes a -A' -Z^ group, where 

A' denotes a C^.^-alkylene or -O-C^.g-alkylene group. and 
Zj denotes an exchangeable group, 

is reacted with a compound of general formula 

H - G , (III) 

in the 

G represents one of the groups mentioned for B in claims 1 to 
5, which is linked to the group A via a nitrogen atom, or 

b- In order to prepare a compound of general formula I wherein 
one of the groups R^. or R^ represents an -A-B' group where A is 
defined as in claims 1 to 5 and B* represents one of the 
groups mentioned for B in claims 1 to 5 which contains an 
imino or HNR^ group substituted by Rg or by an Rj-Cj^.^-alkyl 
group, where R^ to R^ are defined as in claims 1 to 5, 
a compound of general formula 




wherein 

R^, Rj,. and X are defined as in claims 1 to 5, 

one of the groups R^," or R^" denotes a -C-D group as mentioned 
in claims 1 to 5 for R^ or R^ and 

the other group R,," or R^" denotes an -A-B" group, where 



A, C and D are defined as in claims 1 to 5 and 
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B" represents a group which can be converted by alkylation 
into a group B' , where B* represents one of the groups 
mentioned for B in claims 1 to 5 which contains an imino or 
HNR4 group substituted by Rg or by an R5-Cj^.4-alkyl group, 
5 where to Rg are defined as in claims 1 to 5, 

with a compound of general formula 

Z2 - U , (V) 

wherein 

U denotes the group R^ or an Rg-C^.^-alkyl group, where Rg and R^ 
are defined as in claims 1 to 5, and 
Z2 denotes an exchangeable group, or 
15 together with an adjacent hydrogen atom denotes another 

carbon-carbon bond which is linked to a carbonyl group, or 

c, in order to prepare a compound of general formula I wherein 
one of the groups or denotes an -A-B* group, where A is 
20 defined as in claims 1 to 5 and B' represents one of the 
groups mentioned for B in claims 1 to 5 which contains an 
imino or HNR^ group substituted by an RgCO, Rg-Cn-alkylene-CO, 
(R4NRJ -Cj,4-alkylene-C0, RgO-C^.^-alkylene-CO, 

RgS-Ci.^-alkylene-CO, RgSO-Ci.^-alkylene-CO, RgSO^-Cj^^-alkylene-CO 
'j 25 or 2"Oxo-morpholino-Ci.4-alkylene-CO group, where R4 to Rg are 
defined as in claims 1 to 5 and the 2-oxo-mozpholino moiety 
may be substituted by one or two C^.j-^l^y^ groups, a compound 
of general formula 




, (IV) 



wherein 

R^, Rb and X are defined as in claims 1 to 5, 
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one of the groups R^" or R^" denotes a -C-D group mentioned for 
R^ or Rd in claims 1 to 5 and 

the other group R^." or R^" denotes an -A-B" group, where 

5 A, C and D are defined as in claims 1 to 5 and 

B" represents a group which can be converted by acylation 
into a group B', where B* represents one of the groups 
mentioned for B in claims 1 to 5 which contains an imino or 
HNR4 group substituted by an RgCO, Rs-C^.^-alkylene-CO, 

10 (R^NRg) -Ci_4-alkylene-C0, RgO-Ci.^-alkylene-CO, 

RgS - .4 - alky lene - CO , R^SO- C^.^ - alkyl ene -CO, 
RgSOj-Ci.^-alkylene-CO or 2-oxo-morpholino~Ci.4-alkylene-CO 
group, where R4 to Rg are defined as in claims 1 to. 5 and 
the 2-oxo-morpholino moiety may be substituted by one or 

15 two C1.2- alkyl groups, 

is reacted with a compound of general formula 

HO-CO - W , (VI) 

20 

wherein 

W represents the group R5 or an R5-Cj.4--alkyl, (R^NRg) -Ci.4-alkyl, 
R^O-Ci.4- alkyl, RgS-Cj.^-alkyl, RgSO-Ci.^ -alkyl, RgSOa-Ci.^-alkyl or 
2-oxo-morpholino-Cj^.4-alkyl group, wherein R4 to Rg are defined 
25 as in claims 1 to 5 and the 2-oxo-morpholino moiety may be 
substituted by one or two C^.a^alkyl groups, and 

if necessary any protecting group used during the above 
reactions is cleaved again and/or 

30 

if desired a compound of general formula I thus obtained is 
resolved into its stereoisomers and/or 

a compound of general formula I thus obtained is converted into 
35 the salts thereof, more particularly, for pharmace^utical use, 
into the physiologically acceptable salts thereof. 
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